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BOTH-SIDE RECORDING APPARATUS 

BACKGROUND OF THE INVENTION 
Field of the Invention 
5 The present invention relates to a both-side 

recording apparatus capable of both-side recording on 
a recording medium reversed from one side to the 
other side in an automatic reversing section, and 
further relates to the above-described both-side 

10 recording apparatus having a first sheet passing path 
continuing from an automatic sheet feeding section to 
a recording section, and a second sheet passing path 
continuing from the recording section to the 
recording section again through the automatic 

15 reversing section. 

Related Background Art 

Various methods have been conventionally 
carried out or proposed for the ink jet recording 
apparatuses for performing automatic both-side 

20 recording. In each of them, after recording onto a 
front surface (front side) of a recording sheet, the 
transferring direction up to this time is reversed to 
feed the recording sheet into a front and back 
reversing device, then, after the reversing operation 

25 is finished, the recording sheet is transferred in 

the same sheet transferring section, and recording is 
performed onto the back surface of the recording 
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sheet in the same recording section. Among these 
methods, as in the inventions disclosed in Japanese 
Patent Application Laid-Open No. 2001-270633 and 
Japanese Patent Application Laid-Open No. 2002-059599, 
5 an automatic sheet supplying section and a sheet 

reversing section are placed at an upstream side of a 
sheet feeding roller, the sheet passing paths from 
the both sections are branched or merged at some 
midpoint, and integrated in the vicinity of the sheet 

10 feeding roller. 

However, there are several restrictions in the 
above described prior art examples. Namely, in the 
invention disclosed in Japanese Patent Application 
Laid-Open No. 2002-059599, the sheet passing path 

15 continuing from the sheet feeding roller to the sheet 
reversing section is bent due to the restriction of 
the size of the automatic sheet supplying section, 
and there is the possibility of preventing smooth 
transfer of the sheets. Especially in the recording 

20 apparatus using ink jet recording, there is the 

possibility that friction occurs to a recorded ink 
portion and the recorded result is stained, when the 
recording sheet abuts to the wall surface or the like 
of, the sheet passing path before the ink landing on 

25 the recording sheet is completely dried. There is 
also the possibility that through put is reduced 
since a long time for drying is required to prevent 
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the recorded result from being stained . 

In some conventional recording apparatuses, the 
distance from the recording head and the recording 
sheet is adjustable in accordance with the thickness 
5 and shape of the recording medium, but the adjustment 
is manually performed, and is not linked with the 
operation of the sheet transferring mechanism. Since 
the spring for bringing the pinch roller into 
pressure contact with the sheet feeding roller is 

10 fixed at the support point, the load varies in 

accordance with the linearity of the spring when the 
thickness of the recording medium changes, and the 
load received by the sheet feeding roller driving 
means varies. Since the recording medium is 

15 transferred in both directions, the construction of 
the detection lever for detecting the presence and 
absence of the recording medium is complicated, and 
there is the possibility of reducing the detection 
position reliability. When the recording sheet is 

20 caught by the sheet feeding roller again from the 

sheet reversing section, the lead (guide) for the tip 
end portion of the recording sheet is insufficient, 
and so-called registration (positioning) sometimes 
becomes inaccurate . 

25 

SUMMARY OF THE INVENTION 

The present invention is made in view of the 
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above described technical problems, and an object of 
the present invention is to provide a both-side 
recording apparatus, which is capable of stably 
conveying a recording medium to a sheet feeding 
5 roller at a time of supplying sheet from an automatic 
sheet supplying section, and which does not 
contaminate a recording result without making a 
recorded surface abut to a sheet passing path at the 
time of conveying the recording medium to an 

10 automatic reversing section. 

In order to attain the above-described object, 
the present invention is, in a both-side recording 
apparatus in which a first sheet passing path for 
guiding a recording medium conveyed from an automatic 

15 sheet supplying section and a second sheet passing 

path for guiding the recording medium conveyed to an 
automatic reversing section or conveyed from the 
automatic reversing section share a part with each 
other, characterized in that a guide member being 

20 part of the aforesaid shared sheet passing path can a 
first position for the fist sheet passing path and a 
second position for the second sheet passing path. 

BRIEF DESCRIPTION OF THE DRAWINGS 
25 FIG. 1 is a schematic perspective view showing 

an entire construction of a both-side recording 
apparatus according to one embodiment of the present 
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invention; 

FIG. 2 is a schematic sectional side view 
showing an entire construction of the both-side 
recording apparatus according to the embodiment of 
5 the present invention; 

FIG. 3 is a schematic perspective view showing 
a pinch roller contacting with pressure and 
separating mechanism of the both-side recording 
apparatus according to the embodiment of the present 
10 invention; 

FIGS. 4A, 4B and 4C are schematic sectional 
views showing a pinch roller contacting with pressure 
and separating mechanism of the both-side recording 
apparatus according to the embodiment of the present 
15 invention; 

FIGS. 5A and 5B are schematic sectional views 
showing a PE sensor raising and lowering mechanism of 
the both-side recording apparatus according to the 
embodiment of the present invention; 
20 FIGS. 6A and 6B are schematic sectional side 

views showing a sheet passing guide raising and 
lowering mechanism of the both-side recording 
apparatus according to the embodiment of the present 
invention; 

25 FIG. 7 is a schematic perspective view showing 

a guide shaft raising and lowering mechanism of the 
both-side recording apparatus according to the 
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embodiment of the present invention; 

FIGS. 8A, 8B and 8C are schematic sectional 
side views showing the guide shaft raising and 
lowering mechanism of the both-side recording 
5 apparatus according to the embodiment of the present 
invention; 

FIG. 9 is a schematic perspective view showing 
a driving mechanism of a lift cam shaft of the both- 
side recording apparatus according to the embodiment 

10 of the present invention; 

FIGS. 10A, 10B, 10C and 10D are schematic 
sectional side views showing a state in each position 
of a lift mechanism of the both-side recording 
apparatus according to the embodiment of the present 

15 invention; 

FIG. 11 is a timing chart showing an operating 
state of the lift mechanism of the both-side 
recording apparatus according to the embodiment of 
the present invention; 

20 FIGS. 12A, 12B and 12C are schematic sectional 

side views showing a state at the time of start of 
back feed (state of conveying again) of a recording 
medium of the both-side recording apparatus according 
to the embodiment of the present invention; 

25 FIG. 13 is a schematic sectional side view 

showing a construction of an automatic both-side unit 
(automatic reversing section, sheet reversing 
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section) of the both-side recording apparatus 
according to the embodiment of the present invention; 

FIGS. 14A and 14B are schematic sectional side 
view showing an operation of flap in the automatic 
5 both-side unit of the both-side recording apparatus 
according to the embodiment of the present invention; 

FIG. 15 is a schematic sectional side view 
showing an automatic both-side unit driving mechanism 
of the both-side recording apparatus according to the 
10 embodiment of the present invention; 

FIGS. 16A, 16B, 16C, 16D, 16E and 16F are 
schematic sectional side views showing an operation 
state of the automatic both-side unit driving 
mechanism of the both-side recording apparatus 
15 according to the embodiment of the present invention 
in sequence; 

FIGS. 17A, 17B, 17C, 17D and 17E are schematic 
sectional side views showing another operation state 
of the automatic both-side unit driving mechanism of 
20 the both-side recording apparatus according to the 

one embodiment of the present invention in sequence; 

FIGS. 18A, 18B and 18C are schematic sectional 
side views showing a back surface tip end 
registration operation in the case of using a thin 
25 recording sheet in the both-side recording apparatus 
according to the embodiment of the present invention; 

FIGS. 19A, 19B and 19C are schematic sectional 
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side view showing a back surface tip end registration 
operation in the case of using a thick recording 
sheet in the both-side recording apparatus of the 
embodiment of the present invention; 
5 FIG. 20 which is composed of Figs. 20A and 20B 

are flowcharts showing a sequence of an automatic 
both-side recording operation of the both-side 
recording apparatus according to the embodiment of 
the present invention; 

10 FIG. 21 is a schematic block diagram showing a 

control circuit construction of the both-side 
recording apparatus according to the embodiment of 
the present invention; and 

FIG. 22 is a schematic sectional side view 

15 showing another construction example of the automatic 
both-side unit of the both-side recording apparatus 
according to the embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
20 The present invention will be explained in 

detail hereinafter with reference to the drawings. 
The same reference numerals and characters show the 
same or the corresponding portions throughout the 
drawings. FIG. 1 is a schematic perspective view 
25 showing an entire construction of one embodiment of a 
recording apparatus to which the present invention is 
applied, and FIG. 2 is a schematic sectional side 
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view showing the entire construction of the recording 
apparatus according to the embodiment seen from the 
direction of the arrow A in FIG, 1. The recording 
apparatus shown in FIG. 1 and FIG. 2 is an ink jet 
5 recording apparatus for performing recording on a 
recording medium by discharging ink. In the 
following explanation, the recording sheet (recording 
paper) is a typical example of the recording medium, 
and therefore the term, recording sheet or sheet is 

10 used where the term, recording medium in a broad 
sense should be used, but this does not intend to 
limit the range of the recording medium to sheets 
(recording paper) . 

In FIG. 1 and FIG. 2, reference numeral 1 

15 denotes a recording unit body, reference numeral 2 
denotes an automatic both-side unit (a sheet 
reversing section, an automatic reversing section) , 
reference numeral 10 denotes a chassis for supporting 
a structure of the recording unit body 1, reference 

20 numeral 11 denotes a recording head for discharging 
ink to perform recording, reference numeral 12 
denotes an ink tank for storing ink to be supplied to 
the recording head 11, reference numeral 13 denotes a 
carriage for holding the recording head 11 and the 

25 ink tank 12 to perform scanning (main scanning) , 
reference numeral 14 denotes a guide shaft for 
guiding and supporting the carriage 13, reference 
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numeral 15 denotes a guide rail for guiding and 
supporting the carriage 13 parallel with the guide 
shaft 14, reference numeral 16 denotes a carriage 
belt (timing belt) for driving the carriage 13, 
5 reference numeral 17 denotes a carriage motor for 
driving the carriage belt 16 through a pulley, 
reference numeral 18 denotes a cord strip for 
detecting the position of the carriage 13, and 
reference numeral 20 denotes an idler pulley opposed 

10 to the pulley of the carriage motor 17, for looping 
the carriage belt 16 over. 

Reference numeral 21 denotes a sheet feeding 
roller for conveying the recording medium (recording 
sheet) , reference numeral 22 denotes a pinch roller 

15 driven by being pressed by the sheet feeding roller 
21, reference numeral 23 denotes a pinch roller 
holder for rotatably holding the pinch roller 22, 
reference numeral 24 denotes a pinch roller spring 
for bringing the pinch roller 22 into pressure 

20 contact with the sheet feeding roller 21, reference 
numeral 25 denotes a sheet feeding roller pulley 
fixed to the sheet feeding roller 21, reference 
numeral 2 6 denotes an LF motor for driving the sheet 
feeding roller 21 , reference numeral 2 7 denotes a 

25 cord wheel for detecting an rotation angle of the 
sheet feeding roller 21, and reference numeral 29 
denotes a platen opposed to the recording head 11 to 



- 11 - 

support the recording sheet. 

Reference numeral 30 is a first sheet 
discharging roller for conveying the recording medium 
in concert with the sheet feeding roller 21, 
5 reference numeral 31 denotes a second sheet 

discharging roller provided at a downstream side of 
the first sheet discharging roller 30, reference 
numeral 32 is a first spur train as a rotary body 
opposed to the first sheet discharging roller 30 and 

10 holding the recording medium, reference numeral 33 

denotes a second spur train as a rotary body opposed 
to the second sheet discharging roller 31 and holding 
the recording medium, reference numeral 34 denotes a 
spur base for rotatably holding the first super train 

15 32 and the second spur train 33, reference numeral 36 
denotes a maintenance unit operated when ink 
discharge performance is maintained and restored by 
preventing clogging of the recording head 11 
(clogging in a discharge port and a nozzle), and ink 

20 is spread over an ink passage of the recording head 
when the ink tank 12 is replaced, and reference 
numeral 37 denotes a main ASF (Automatic Sheet 
Feeder) as an automatic sheet supplying section 
loaded with the recording media and supplying the 

25 recording media to the recording section one by one 
at the time of recording operation* 

In FIG. 1 and FIG. 2, reference numeral denotes 
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an ASF base being a base of the main ASF 37, 
reference numeral 39 denotes a sheet supplying roller 
abutting to and conveying the loaded recording medium 
(recording sheet) , reference numeral 40 is a 
5 separating roller for separating a plurality of 

recording media one by one when they are conveyed at 
the same time, reference numeral 41 denotes a 
pressure plate loaded with the recording medium and 
biasing it toward the sheet supplying roller 39, 

10 reference numeral 42 denotes a side guide provided on 
the pressure plate 41 and fixable at an optional 
position in a width direction of the recording medium, 
reference numeral 43 denotes a returning claw for 
returning a tip end of the recording medium 

15 (recording sheet) advancing ahead of nip portions of 
the sheet supplying roller 39 and the separating 
roller 40 to a predetermined position at the time of 
sheet supplying operation, and reference numeral 44 
denotes an ASF flap for restricting the passing 

20 direction of the recording medium to one direction. 

Reference numeral 50 denotes a lift input gear 
meshed with an ASF planetary gear 49, reference 
numeral 51 denotes a lift decelerating gear train for 
transmitting power from the lift input gear 50 while 

25 decelerating the power, reference numeral 52 denotes 
a lift cam gear directly connected to a lift cam 
shaft, reference numeral 55 denotes a guide shaft 
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spring for biasing the guide shaft 14 aside, 
reference numeral 56 denotes a guide slope surface on 
which a cam of a guide shaft gear 53 slides, 
reference numeral 58 denotes a lift cam shaft for 
5 lifting a pinch roller holder 23 and the like, 

reference numeral 70 denotes a sheet passing guide 
for guiding the tip end of the recording medium to 
nip portions of the sheet feeding roller 21 and the 
pinch roller 22, reference numeral 72 denotes a base 

10 for supporting the entire recording unit body 1, and 
reference numeral 301 denotes a control base plate 
for combining a control section. 

FIG- 21 is a block diagram showing drive means 
for driving the entire recording apparatus to which 

15 the present invention is applied. In FIG. 21, 

reference numeral 19 denotes a CR (carriage) encoder 
sensor loaded on the carriage 13 and reading the code 
strip 18, reference numeral 28 denotes an LF encoder 
sensor for reading the code wheel 27 mounted to the 

20 chassis 1, reference numeral 4 6 denotes an ASF motor 
for driving the main ASF 37, reference numeral 67 
denotes a PE sensor for detecting the operation of a 
PE sensor lever 66, reference numeral 69 denotes a 
lift cam sensor for detecting the operation of the 

25 lift cam shaft 58, and reference numeral 130 denotes 
a both-side unit sensor for detecting attaching and 
detaching of the automatic both-side unit 2. 
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In FIG. 21, reference numeral 302 denotes a PG 
motor for driving the maintenance unit 36, reference 
numeral 303 denotes a PG sensor for detecting the 
operation of the maintenance unit 36, reference 
5 numeral 305 denotes an ASF sensor for detecting the 
operation of the main ASF 37, reference numeral 307 
denotes a head driver for driving the recording head 
11, reference numeral 308 denotes a host device for 
sending recording data to this recording apparatus, 

10 reference numeral 309 denotes an I/F (interface) for 
mediating to electrically connect the host device 308 
and this recording apparatus, reference numeral 310 
denotes a CPU for conducting a control of this 
recording apparatus and outputting a control command, 

15 reference numeral 311 denotes a ROM in which control 
data and the like are written, and reference numeral 
312 denotes a RAM to be a region in which the 
recording data and the like are developed. 

Here, referring to FIG'. 1, FIG. 2 and FIG. 21, 

20 an outline of the recording apparatus according to 
the present invention will be explained, and 
thereafter, the operation of each section will be 
explained. First, a construction of an ordinary 
serial scanning type recording apparatus will be 

25 explained. The recording apparatus according to this 
embodiment is constructed by a sheet supplying 
section, a recording medium conveying section (sheet 
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conveying section) , a recording section, a recording 
means (recording head) maintenance section and an 
automatic reversing section (automatic both-side unit 
section) , when the recording apparatus is broadly 
5 divided. When the recording data is sent from the 
host device 308, and the data is stored on the RAM 
312 through the interface (I/F) 309, the CPU 310 
issues a recording operation starting command to 
start the recording operation. 

10 When recording is started, the sheet supplying 

operation is performed first. The sheet supplying 
section is the main ASF (Automatic Sheet Feeder) , and 
this sheet supplying section is constructed by the 
automatic sheet supplying section for drawing out the 

15 recording medium one by one for each recording 

operation from the recording med^La (recording sheets) 
a plurality of which are loaded on the pressure plate 
41 and sending the recording medium to the recording 
medium conveying section (sheet conveying section) . 

20 At start of the sheet supplying operation, the ASF 
motor 46 is rotated in a forward direction, and its 
power drives the cam holding the pressure plate 41 
through the gear train. When the cam is disengaged 
by the rotation of the ASF motor 46, the pressure 

25 plate 41 is biased toward the sheet supplying roller 
39 by the action of the pressure plate spring not 
shown. At the same time, the sheet supplying roller 
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39 is rotated in the direction to convey the 
recording medium (sheet), and therefore the uppermost 
piece of the loaded recording medium starts to be 
conveyed. On this occasion, a plurality of number of 
5 recording sheets are sometimes fed out due to the 

conditions of the frictional force between the sheet 
supplying roller 39 and the recording sheets, and the 
frictional force between the recording sheets. 

In this case, the separating roller 40, which 

10 the sheet supplying roller 39 contacts with pressure 
and which has predetermined return rotation torque in 
the reverse direction from the recording sheet 
conveying direction, works, and this separating 
roller 40 works to push back the recording sheets 

15 other than the nearest recording sheet to the sheet 
supplying roller 39 onto the pressure plate. When 
the ASF sheet supplying operation is finished, the 
separating roller 40 is released from the state of 
pressure contact with the sheet supplying roller 39 

20 by the operation of the cam, and is spaced at a 
predetermined distance, and on this occasion, in 
order to push back the recording sheets into a 
predetermined position on the pressure plate, the 
returning claw 43 rotates and plays a part in this. 

25 Only one recording sheet is conveyed to the sheet 

conveying section by the operation as described above. 
When one recording sheet is conveyed from the 
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main ASF 37, the tip end of the recording sheet abuts 
to the ASF flap 44 biased in the direction to 
interfere with the sheet passing path by the ASF flap 
spring, but the tip end of the recording sheet pushes 
5 away the ASF flap 44 and passes. When the recording 
operation of the recording sheet is finished, and a 
rear end of the recording sheet passes the ASF flap 
44, the ASF flap 44 returns to the original biased 
state and the sheet passing path is closed, and 

10 therefore the recording sheet does not return to the 
side of the main ASF 37 even if the recording sheet 
is conveyed in the reverse direction. 

The recording sheet conveyed from the sheet 
supplying section is conveyed to the nip portion of 

15 the sheet feeding roller (conveying roller) 21 being 
he sheet conveying section (recording medium 
conveying section) and the pinch roller 22. A center 
of the pinch roller 22 is mounted with a little 
offset in the direction to approach the first sheet 

20 discharging roller 30 with respect to a center of the 
sheet feeding roller 21, and therefore the tangential 
direction angle at which the recording sheet is 
inserted is slightly inclined from horizontality . 
Therefore, the sheet (recording sheet) is conveyed by 

25 being angled by the sheet passing path formed by the 
pinch roller holder 23 and the guide member (sheet 
passing guide) 70 so that the tip end of the sheet is 
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properly guided to the nip portion. 

The sheet conveyed (fed) by the ASF 37 is 
butted to the nip portion of the sheet feeding roller 
21 in a stopped state. At this time, the recording 
5 sheet is conveyed longer distance than predetermined 
length of the sheet passing path by the main ASF 37, 
and thereby a loop of the sheet is formed between the 
sheet supplying roller 39 and the sheet feeding 
roller 21. The tip end of the sheet is pressed by 

10 the nip portion of the sheet feeding roller 21 with 
the force of the loop to return to straight, whereby 
the tip end of the sheet becomes parallel following 
the roller 21, and a so-called registration operation 
is completed. After the registration operation is 

15 completed, the LF motor 26 (conveying motor) is 
started to rotate in the direction in which the 
recording sheet moves in the forward direction 
(direction to advance toward the first sheet 
discharging roller 30) . Thereafter, the sheet 

20 supplying roller 39 has its driving force being cut 
off, and freely runs with the recording sheet. At 
this point of time, the recording sheet is conveyed 
by only the sheet feeding roller 21 and the pinch 
roller 22. The sheet advances in the forward 

25 direction for each predetermined line feeding amount, 
and travels along a rib provided at the platen 29. 

The tip end of the sheet is gradually caught in 
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the nip portion of the first sheet discharging roller 
30 and the first spur train 32, and the nip portion 
of the second sheet discharging roller 31 and the 
second spur train 33. However, since the 
5 circumferential speeds of the first sheet discharging 
roller 30 and the second sheet discharging roller 31 
are set to be approximately equal to the 
circumferential speed of the sheet feeding roller 21, 
and the sheet feeding roller 21, the first sheet 

10 discharging roller 30 and the second sheet 

discharging roller 31 are connected with the gear 
train, the first sheet discharging roller 30 and the 
second sheet discharging roller 31 are rotated 
synchronously with the^ sheet feeding roller 21, and 

15 therefore the recording sheet is conveyed without 

being loosened or pulled. The sheet feeding roller 
(sheet conveying roller) 21 and the pinch roller 22 
construct a sheet feeding roller pair. The first 
sheet discharging roller 30 and the first spur train 

20 32 construct a first sheet discharging roller pair, 

the second sheet discharging roller 31 and the second 
spur train 33 construct a second sheet discharging 
roller pair, and a pair of sheet discharging roller 
pairs are constructed by the first sheet discharging 

25 roller pair and the second sheet discharging roller 
pair. 

The recording section is constructed mainly by 
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the recording head 11 as the recording means for 
performing recording on the recording sheet based on 
the recording data, and the carriage 13 loaded with 
the recording head 11 and scanning (moving) in a 
5 direction intersecting (usually, orthogonal to) the 
recording sheet conveying direction. The carriage 13 
is guided and supported by the guide shaft 14 fixed 
to the chassis 10 and the guide rail 15 which is a 
part of the chassis 10, and is reciprocally moved 

10 (scanned) by the drive force of the carriage motor 17 
being transmitted through the carriage belt 16 laid 
between the carriage motor 17 and the idler pulley 20. 

A plurality of ink passages connected to the 
ink tank 12 are formed in the recording head 11, and 

15 the ink passages communicates with a discharge port 
placed in a surface (discharge port surface) opposed 
to the platen 29. An actuator for discharging ink is 
placed in an internal portion of each of the 
plurality of discharge ports forming a discharge port 

20 train. As the actuator, for example, the one 

utilizing film boiling pressure of liquid by an 
electrothermal converter (heat generating element) , 
an electromechanical transducer (electricity-pressure 
converting element) such as a piezo element and the 

25 like are used. 

In the ink jet recording apparatus using the 
recording head 11 as described above as the recording 
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device, it is possible to discharge an ink drop in 
accordance with the recording data by transmitting a 
signal of the head driver 307 to the recording head 
11 through a flexible flat cable 73. The ink drop 
5 can be discharged to the recording sheet in a proper 
timing by reading the cord strip 18 laid across the 
chassis 10 by the CR (carriage) encoder 19 loaded on 
the carriage 13. In this manner, when the recording 
corresponding to one line is finished, the recording 

10 sheet is conveyed (sheet feeding) by a required 
amount by the aforesaid sheet conveying section 
(recording medium conveying section) . By repeatedly 
carrying out this operation, the recording operation 
for the entire surface of the recording sheet is 

15 enabled. 

The recording head maintenance section is for 
maintaining and restoring the recording operation of 
the recording head 11 in or to the normal state by 
preventing clogging of the discharge ports of the 

20 recording head 11, and by eliminating contamination 
of the discharge port surface of the recording head 
11 with paper particles and the like. As the 
restoring mechanism for this, for example, a capping 
mechanism for covering the discharge ports, a suction 

25 restoring mechanism for sucking and discharging the 
ink from the discharge ports in the capping state, a 
wiping mechanism for wiping and cleaning periphery 
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portions of the discharge ports, and the like are 
used . 

Namely, the maintenance unit 36 placed to be 
opposed to the recording head 11 in the standby 
5 position of the carriage 13 is constructed by a 

capping mechanism having a cap for abutting to the 
discharge port surface (surface in which the 
discharge ports are formed) of the recording head 11 
and protecting the discharge ports, a wiping 

10 mechanism having a wiper for cleaning the discharge 
port surface, a suction restoring mechanism having a 
suction pump connected to the cap and generating 
negative pressure inside the cap, and the like. When 
the ink is sucked out to refresh the ink inside the 

15 discharge ports of the recording head 11, the cap is 
pressed onto the discharge port surface, and the 
suction pump is driven to create negative pressure 
inside the cap, thereby sucking and discharging the 
ink. In order to remove the ink and foreign matters 

20 when the ink attaches to the discharge port surface 

after the ink is sucked, and when the foreign matters 
such as paper particles attach to the discharge port 
surface, the discharge port surface is wiped (wiping 
cleaning) by making the wiper abut to the discharge 

25 port surface and moving the wiper in parallel, and 
thereby the attaching substances are removed. 

The outline of the recording apparatus is as 
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described above, and the construction peculiar to 
this embodiment including the construction of the 
automatic both-side unit 2 as the sheet reversing 
section or the automatic reversing section will be 
5 explained in detail next. The recording apparatus 
according to this embodiment is characterized by 
being capable of performing automatic recording onto 
a front and a back of the recording sheet constituted 
of cut paper in a sheet shape without the service of 

10 the operator, capable of so-called automatic both- 
side recording. 

First, using FIG. 2, a passing route of the 
recording medium (recording sheet) will be explained. 
In FIG. 2, reference numeral 104 denotes a switching 

15 flap constituted of a movable flap rotatably 

supported and determining the sheet passing direction 
of the recording medium, reference numeral 106 
denotes an outlet port flap rotatably supported and 
opening and closing when the recording medium goes 

20 out of the both-side unit 2, reference numeral 108 
denotes a both-side roller A as a reversing roller 
for conveying the recording sheet (recording medium) 
in the both-side unit 2, reference numeral 109 
denotes a both-side roller B as a reversing roller 

25 for conveying the recording sheet (recording medium) 
in the both-side unit 2, reference numeral 112 
denotes a both-side pinch roller A driven following 
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the both-side roller A108, and reference numeral 113 
denotes a both-side pinch roller B driven following 
the both-side roller B109. 

When the recording operation is started, the 
5 recording sheet is supplied one by one by the 

operation of the sheet supplying roller 39 from a 
plurality of recording sheets loaded on the main ASF 
37, and is fed (conveyed) to the sheet feeding roller 
21. The recording sheet nipped by the sheet feeding 

10 roller 21 and the pinch roller 22 is conveyed in the 
direction of the arrow a in FIG. 2. When both-side 
recording is carried out, the recording sheet is 
conveyed in the direction of the arrow b in FIG. 2 in 
a horizontal path provided under the main ASF 37 

15 after the front surface recording is finished. The 

automatic both-side unit 2 as the automatic reversing 
section is disposed behind the main ASF 37, and 
therefore the recording sheet is guided into the 
automatic both-side unit 2 from the horizontal path 

20 and conveyed in the direction of the arrow c in FIG. 
2. 

In the automatic both-side unit 2, the 
recording sheet is nipped by the both-side roller 
B109 and the both-side pinch roller B113 and reverses 
25 the traveling direction, then is further nipped by 
the both-side roller A108 and the both-side pinch 
roller A112 and conveyed in the direction of the 
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arrow d in FIG . 2, and finally changes the traveling 
direction by 180 degrees (reverses) to return to the 
horizontal path. The recording sheet conveyed in the 
direction of the arrow a in FIG. 2 in the horizontal 
5 path is nipped by the roller 21 and the pinch roller 
22 again, and recording on the back surface is 
carried out. As described above, the recording sheet 
after finishing the front surface recording is 
reversed from the front to the back by the horizontal 

10 path under the main ASF 37 and the automatic both- 
side unit 2 behind the main ASF 37 , and is subjected 
to recording on the back surface again, whereby 
recording is automatically carried out on the front 
surface and the back surface. 

15 Here, the recording range at the time of 

recording the front surface (the first surface, the 
right side) will be explained. The recording head 11 
has a discharge port region (recording region, ink 
discharge region) N between the sheet feeding roller 

20 21 and the fist sheet discharging roller 30, but it 
is usually difficult to dispose the discharge region 
N near the nip portion of the sheet feeding roller 21 
for the reason of placement of the ink passage to the 
discharge ports, for the reason of wiring to the 

25 actuator (discharge energy generating means) for 

discharging the ink, and the like. Therefore, in the 
range in which the recording sheet is nipped by the 
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sheet feeding roller 21 and the pinch roller 22, 
recording cannot be performed only in the range up to 
a portion spaced from the nip portion of the sheet 
feeding roller 21 to the downstream side by the 
5 length LI shown in FIG. 2. 

In order to reduce the front surface lower end 
blank region, in the recording apparatus according to 
this embodiment, recording is continued until the 
recording sheet is released from the nip portion of 

10 the sheet feeding roller 21 and is nipped and 

conveyed only by the first sheet discharging roller 
30 and the second sheet discharging roller 31. As a 
result, the recording operation becomes possible 
until the front surface lower end blank becomes zero. 

15 However, when the recording sheet is to be 

transferred in the direction of the arrow b in the 
aforementioned FIG. 2 from this state, the recording 
sheet cannot (or is difficult to) be led (guided) to 
the nip portion of the sheet feeding roller 21 and 

20 the pinch roller 22, and there is the possibility 

that so-called sheet jam occurs. In this embodiment, 
in order to avoid such sheet jam, the pinch roller 22 
is released (spaced) from the sheet feeding roller 21 
by the means explained below to make a predetermined 

25 clearance, and after the recording sheet end portion 
is drawn into the clearance, the pinch roller 22 is 
brought into pressure contact with the sheet feeding 
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roller 21, thereby making it possible to convey the 
recording sheet in the direction of the arrow b in 
FIG . 2. 

Next, a release mechanism of the pinch roller 
5 22, a release mechanism of the sheet detection lever 
(PE sensor lever) 66, a pressure adjusting mechanism 
of the pinch roller spring 24, an raising and 
lowering mechanism of the guide member (sheet guide) 
70, and an raising and lowering mechanism of the 

10 carriage 13 will be explained next. As described 
above, the pinch roller 22 is operated to release 
(disengage, separate) from the sheet feeding roller 
21 to draw the recording sheet again, and in order to 
reverse the front side and the back side of the 

15 recording sheet after the recording sheet is drawn 
again, several mechanisms are included other than 
this . 

One of the mechanisms is the release mechanism 
of the PE sensor lever 66. The ordinary PE sensor 

20 lever 66 is mounted to oscillate at a predetermined 
angle with respect to the surface of the recording 
sheet in order to be able to detect the positions of 
the tip end and the rear end of the recording sheet 
accurately when the recording sheet travels in the 

25 forward direction. Since the PE sensor lever 66 is 

thus set, there is the technical problem that the end 
portion of the recording sheet is caught thereby or 
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the tip end of the PE sensor lever 66 bites the 
recording sheet which is being conveyed when the 
sheet travels in the reverse direction. Therefore, 
in this embodiment, the PE sensor lever 66 is 
5 released from the sheet surface until the midpoint of 
the front and back reversing process of the recording 
sheet, so that the PE sensor lever 66 does not abut 
to the recording sheet. 

The release mechanism of the above-described PE 

10 sensor lever 66 is not necessarily the indispensable 
component, and it is possible to replace it by the 
other means or component. In other words, as the 
means for solving the aforementioned technical 
problem, it may be suitable to adopt the means for 

15 solving the above-described technical problem by 

providing a roller or the like at the tip end of the 
PE sensor lever 66 so that the roller rotates even 
when the recording sheet travels in the reverse 
direction. It may be suitable to adopt the means for 

20 solving the aforementioned technical problem by 

taking a large oscillation angle of the PE sensor 
lever 66 so that the PE sensor lever 66 oscillates to 
the angle in the reverse direction from usually when 
the recording sheet is conveyed in the reverse 

25 direction. 

Another mechanism is the pressure adjusting 
mechanism of the pinch roller spring 24, namely, the 
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pressure adjusting mechanism for varying the pressure 
(spring force) which brings the pinch roller 22 into 
pressure contact with the sheet feeding roller 21. 
In this embodiment, in order to release (separate) 
5 the pinch roller 22, the pinch roller 22 is released 
by rotating the entire pinch roller holder 23. The 
pinch roller holder 23 is pressed with the pinch 
roller spring 24 in the state in which the pinch 
roller 22 is in pressure contact with the sheet 

10 feeding roller 21, and therefore when the pinch 

roller holder 23 is rotated in the release direction, 
the pressure of the pinch roller spring 24 varies to 
increase, thus causing harmful effects such as an 
increase in load for releasing the pinch roller 

15 holder 23 and an increase in stress exerted on the 
pinch roller holder 23 itself. In order to prevent 
this, the mechanism (pressure adjusting mechanism) , 
which decreases the pressure of the pinch roller 
spring 24 when the pinch roller holder 23 is released, 

20 is provided. 

Another mechanism is the raising and lowering 
mechanism for the sheet passing guide. A guide 
member constituted of the sheet passing guide 70 is 
in a gently angled convex shape at an upstream side 

25 end portion and a downstream side end portion, and 
constructs a part of a portion shared by the first 
sheet passing path for guiding the recording medium 



- 30 - 



conveyed from the automatic sheet supplying, section 
37, and the second sheet passing path for guiding the 
recording medium conveyed to the automatic reversing 
section constituted of the both-side unit 2 and 
5 conveyed from the automatic reversing section. In 

order to guide the recording sheet supplied from the 
main ASF 37 to the sheet feeding roller 21, this 
sheet passing guide 70 is usually located at a place 
slightly angled upward from the horizontal path (the 

10 state shown in FIG. 2) so that the recording sheet is 
smoothly guided to the nip portion of the LF roller 
21 slightly angled from horizontality as described 
above. However, as it is, when the recording sheet 
is conveyed in the direction of the arrow b in FIG. 2, 

15 the recording sheet is guided toward the main ASF 37 
again, and therefore it is preferable to change the 
angle of the sheet passing guide 70 to be horizontal 
so as to prevent this and to be able to guide to the 
horizontal path smoothly. As a result, the raising 

20 and lowering mechanism for moving the sheet passing 

guide 70 as the guide member up and down is provided. 

The last mechanism is the raising and lowering 
mechanism for the carriage 13. This is for 
preventing the pinch roller holder 23 and the 

25 carriage 13 from abutting to each other and the 

carriage 13 from being unmovable in the main scanning 
direction since the tip end of the pinch roller 
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holder 23 approaches the carriage 13 when the pinch 
roller holder 23 is in the release state (the state 
in which the pinch roller holder 23 is spaced from 
the paper feeding roller 21) . Therefore, the raising 
5 and lowering mechanism, which raises the carriage 13 
synchronously with the release operation of the pinch 
roller holder 23, is provided. The raising and 
lowering mechanism for this carriage 13 can be 
applied to the other use purpose, and it can be used, 

10 when the recording head 11 is moved for the purpose 
of retreating the recording head 11 so that the 
recording head 11 and the recording sheet do not 
contact each other when recording is performed on the 
thick recording sheet. 

15 The aforementioned five mechanisms (the release 

mechanism of the pinch roller 22, the release 
mechanism of the PE sensor lever 66, the pressure 
adjusting mechanism of the pinch roller spring 24, 
the raising and lowering mechanism for the sheet 

20 passing guide 70, the raising and lowering mechanism 
for the carriage 13) will be explained in detail. 
FIG. 3 is a schematic perspective view showing a 
general construction of the pinch roller release 
mechanism, the PE sensor lever release mechanism, the 

25 pinch roller spring pressure adjusting mechanism, and 
the sheet passing guide raising and lowering 
mechanism. 
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In FIG. 3, reference numeral 59 denotes a pinch 
roller holder pressing cam for abutting to the pinch 
roller holder 23, reference numeral 60 denotes a 
pinch roller spring pressing cam being the point of 
5 action of the pinch roller spring 24, reference 

numeral 61 denotes a PE sensor lever pressing cam for 
abutting to the PE sensor lever 66, reference numeral 
62 denotes a lift cam shaft masking shield indicating 
the angle of the lift cam shaft 58, reference numeral 

10 65 denotes a sheet passing guide pressing cam for 
abutting to the sheet passing guide 70, reference 
numeral 66 denotes a PE sensor lever contacting the 
recording sheet and detecting the tip end and the 
rear end, reference numeral 67 denotes a PE sensor 

15 transmitted/shielded by the PE sensor lever 66, 

reference numeral 68 denotes a PE sensor lever spring 
for biasing the PE sensor lever 66 in a predetermined 
direction, reference numeral 69 denotes a lift cam 
sensor transmitted/shielded by the lift cam shaft 

20 masking shield 62, and reference numeral 71 denotes a 
sheet passing guide spring for biasing the sheet 
passing guide 70 in a predetermined direction. 

The pinch roller release mechanism, the PE 
sensor lever release mechanism, the pinch roller 

25 spring pressure adjusting mechanism and the sheet 
passing guide raising and lowering mechanism are 
operated by the rotation of the lift cam shaft 58. 
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In the mechanism of this embodiment, the pinch roller 
holder pressing cam 59, the pinch roller spring 
pressing cam 60, the PE sensor lever pressing cam 61 
and the sheet passing guide pressing cam 65 are 
5 .respectively fixed to the lift cam shaft 58, and 
therefore the respective cams are operated in 
synchronism with one rotation of the lift cam shaft 
58. Here, the initial angle and one rotation of the 
lift cam shaft 58 are recognized by the lift cam 
10 shaft masking shield 62 shields or transmits the lift 
cam sensor 69. The spirit of the present invention 
is not limited to the above construction, and a 
mechanism for individually driving each of them may 
be adopted. 

15 Next, the operation of each mechanism will be 

explained. FIGS. 4A, 4B and 4C are partial side 
views schematically showing the operations of the 
pinch roller release mechanism and the pinch roller 
spring pressure adjusting mechanism. FIG. 4A shows 

20 the case where the pinch roller pressing cam 59 is at 
an initial position, the pinch roller 22 is in 
pressure contact with the sheet feeding roller 21, 
and the pressure of the pinch roller spring 24 is in 
a standard state. The pinch roller holder 23 is 

25 rotatably supported at the pinch roller holder shaft 
23a by the bearing portion of the chassis 10, and is 
swingable over the range of a predetermined angle. 
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The pinch roller 22 is rotatably supported at one end 
of the pinch roller holder 23, and a region which 
abuts to the pinch roller holder pressing cam 59 is 
provided at the other end. 
5 In FIG. 4A, the pinch roller spring 24 is a 

helical torsion spring with its one end abutting to 
the pinch roller holder 23 at the side of the pinch 
roller 22 as the power point, the other end supported 
by the pinch roller spring pressing cam 60, and its 

10 spring intermediate portion supported by the support 

portion of the chassis 10. By such a supporting form, 
the pinch roller 22 is in contact with pressure with 
the sheet feeding roller 21. When the rotation 
driving mechanism of the sheet feeding roller 21 is 

15 operated in this state, the recording sheet nipped by 
the nip portion of the sheet feeding roller 21 and 
the pinch roller 22 can be conveyed. 

FIG. 4B shows the case where the pinch roller 
22 is released (separated) and the pinch roller 

20 spring 24 is in a force release state. In other 

words, as a result that the lift cam shaft 58 rotates 
in the direction of the arrow a in FIG. 4B, the pinch 
roller holder pressing cam 59 abuts to the pinch 
roller holder 23, then the pinch roller holder 23 is 

25 gradually rotated in the direction of the arrow b in 
FIG. 4B, and the pinch roller 22 is released 
(separated or isolated) from the sheet feeding roller 
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21. In the state in FIG . 4B, the abutting surface of 
the pinch roller spring pressing cam 60 to the pinch 
roller spring 24 is a small radius portion, and a 
twist angle 82 is more opened (larger) than an angle 
5 01 in FIG. 4A. Therefore, spring load is reduced, 

and the load is hardly applied onto the pinch holder 
23. As a result, stress is hardly applied onto the 
pinch roller holder 23. In this state, a 
predetermined amount of clearance H is formed between 

10 the sheet feeding roller 21 and the pinch roller 22, 
and it is possible to easily insert the tip end of 
the recording sheet into the nip portion even if it 
is roughly guided. 

FIG. 4C shows the case where the pinch roller 

15 22 is in contact with pressure with the sheet feeding 
roller 21 as in FIG. 4A, but it is in the state in 
contact with light pressure with weak contact 
pressure. In the state of FIG. 4C, the lift cam 
shaft 58 is further rotated in the direction of the 

20 arrow a in FIG. 4C, whereby abutment of the pinch 
roller holder pressing cam 59 and the pinch roller 
holder 23 is released, then the pinch roller holder 
23 is rotated in the direction of the arrow c in FIG. 
4C to return to the original state, and the abutting 

25 surface of the pinch roller spring pressing cam 60 to 
the pinch roller spring 24 have the middle radius 
between the case of FIG. 4A and the case of FIG. 4B. 
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As a result, a twist angle 93 of the pinch 
roller spring 24 is slightly less (smaller) than the 
angle 91 in FIG. 4A, and therefore the force to bring 
the pinch roller 22 into pressure contact with the 
5 sheet feeding roller 21 is slightly less (smaller) . 
According to such a construction, when a thicker 
recording sheet than usual is nipped between the 
sheet feeding roller 21 and the pinch roller 22, the 
twist angle of the pinch roller spring 24 becomes 

10 larger than usual, and thereby the load occurring to 
the pinch roller holder 23 can be prevented from 
being large. Therefore, either in the case of the 
recording sheet of normal thickness, or in the case 
of the thick recording sheet, the rotation load by 

15 the axial loss of the sheet feeding roller 21 can be 
leveled. When the lift cam shaft 58 is turned one 
turn through the above described states, the pinch 
roller release mechanism and the pinch roller spring 
pressure adjusting mechanism return to the state in 

20 FIG. 4A to be in the standard state. 

FIGS. 5A and 5B are partial side views 
schematically showing an operation of the PE sensor 
lever raising and lowering mechanism. FIG. 5A shows 
the case where the PE sensor lever pressing cam 61 is 

25 at the initial position, and the PE sensor lever 

(sheet detecting lever) 66 is in the free state. The 
PE sensor lever 66 is rotatably supported by its PE 
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sensor lever shaft 66a borne at the bearing portion 
of the chassis 10. In the state in FIG. 5A, the PE 
sensor lever 66 is biased to the position shown in 
the drawing by the action of the PE sensor lever 
5 spring 68, and the shielding plate portion of the PE 
sensor lever 66 shields the PE sensor 67. When the 
recording sheet passes the region of the PE sensor 
lever 66 from this state, the PE sensor lever 66 
rotates in the clockwise direction in FIG. 5A, and 

10 the PE sensor 67 is in the permeation state, thus 
making it possible to detect the existence of the 
recording sheet. In this light shielding and 
permeating state, the tip end and the rear end of the 
recording sheet can be detected. 

15 FIG. 5B is a partial side view schematically 

showing the state in which the PE sensor lever 66 as 
the sheet detecting lever is locked. In FIG. 5B, the 
PE sensor lever pressing cam 61 is rotated in the 
direction of the arrow a, whereby a cam follower 

20 portion of the PE sensor lever 66 is pushed up and 
rotated in the direction of the arrow b. In this 
state, the sheet detecting portion of the PE sensor 
lever 66 hides inside from the pinch roller holder 23, 
and even when the recording sheet is on the passage 

25 path, the recording sheet and the PE sensor lever 66 
do not abut to each other. Therefore, even if the 
recording sheet is conveyed in the direction of the 
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arrow b in FIG. 2, it never happens that the 
recording sheet hits on the PE sensor lever 66 and 
jams . 

FIGS. 6A and 6B are partial side views 
5 schematically showing the operation of the sheet 

passing guide raising and lowering mechanism. FIG. 
6A shows the case where the sheet passing guide 70 as 
the guide member is in an up state. In FIG. 6A, the 
sheet passing guide 70 is usually biased in the 

10 direction in which the sheet passing guide 70 is 

lifted up by the sheet passing guide spring 71, and 
its position (raised position, up position) is 
determined by butting against a stopper not shown. 
When the recording sheet supplied from the main ASF 

15 passes, the sheet passing guide 70 keeps this 
attitude (up state) by the action of the sheet 
passing guide spring 71 as the elastic member. 
However, when a larger force than usual is exerted, 
the sheet passing guide 70 can go down (in the down 

20 state) against the spring force of the sheet passing 
guide spring 71. 

FIG. 6B shows the case where the sheet passing 
guide 70 is in the down state. In FIG. 6B, the sheet 
passing guide pressing cam 65 fixed to the lift cam 

25 shaft 58 is rotated in the direction of the arrow a 
in FIG. 6B, and thereby the sheet passing guide 
pressing cam 65 abuts to the sheet passing guide cam 
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follower portion 70a which is a part of the sheet 
passing guide 70 and gradually pressing the sheet 
passing guide cam follower portion 70a. As a result, 
the sheet passing guide 70 is rotated in the 
5 direction of the arrow b in FIG. 6B, and is pushed 
down against the spring force of the sheet passing 
guide spring 71. In this state, a portion of the 
sheet passing guide 70, which faces the sheet passing 
path becomes approximately horizontal, and the sheet 

10 passing path becomes approximately completely 

straight. As a result, when the sheet is conveyed in 
the direction of the arrow b by the sheet feeding 
roller 21, the recording sheet is conveyed 
horizontally, and it never happens that the portion 

15 of the recording sheet surface on which recording is 
already performed is pressed against the upper 
portion of the sheet passing path. 

FIG. 7 is a schematic perspective view showing 
the carriage raising and lowering mechanism. In FIG. 

20 7, reference numeral and character 14a denotes a 

right guide shaft cam mounted to the guide shaft 14, 
reference numeral and character 14b denotes a left 
guide shaft cam mounted to the guide shaft 14, and 
reference numeral 53 denotes a cam idler gear for 

25 connecting an integrated gear of the lift cam gear 52 
and the right guide shaft cam 14a. The guide shaft 
14 is supported at the both side surfaces of the 
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chassis 10 as shown in FIG. 1, the guide shaft 14 
fitted into a guide long hole in the vertical 
direction not shown, and the guide shaft 14 can move 
freely in the direction of the arrow Z in FIG. 7 , but 
5 is restricted in the movement in the directions of 
the arrows X and Y in FIG. 7. 

In the mechanism shown in FIG. 7, the guide 
shaft 14 is usually biased downward (the opposite 
direction to the arrow Z) by the guide shaft spring 
10 74, but when the cam idler gear 53 rotates, the right 
guide shaft cam 14a and the left guide shaft cam 14b 
abut to the guide slope 56, and thereby the guide 
shaft 14 moves in the up and down direction while 
rotating . 

15 FIGS. 8A, 8B and 8C are partial side views 

schematically showing an operation of the carriage 
raising and lowering mechanism. FIG. 8A shows the 
case where the carriage 13 is in a first carriage 
position being a standard position. In this state, 

20 the guide shaft 14 is positioned by being butted 

against the lower limit of a guide long hole 57 of 
the chassis 10, and the guide shaft cam 14a and the 
guide slope 56 are not in contact with each other. 

FIG. 8B shows the state in which the carriage 

25 13 moves to a little higher second carriage position. 
When the lift cam gear 52 fixed to the lift cam shaft 
58 is rotated by the rotation of the lift cam shaft 
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58, the guide shaft cam 14c rotates through the cam 
idler gear 53 engaged with the lift cam gear 52. The 
carriage 13 guided and supported by the guide shaft 
14 moves (rises) to the second carriage position from 
5 the first carriage position by the rotation of the 
guide shaft cam 14c. At this time, if the lift cam 
gear 52 and the guide shaft cam gear 14c are made to 
have the same number of teeth, the lift cam shaft 58 
and the guide shaft 14 rotate by approximately the 

10 same angle in the same direction. The reason why 

they do not rotate at exactly the same angle is that 
the distance between the gears is varied because as 
for the guide shaft cam gear 14c, the guide shaft 14 
being the rotary shaft, itself is accompanied by up 

15 and down movements, while the rotary shafts of the 

lift cam gear 52 and the cam idler gear 53 are fixed. 

According to the above, when the lift cam shaft 
58 is rotated in the direction of the arrow a in FIG. 
8B, the guide shaft 14 also rotates in the direction 

20 of the arrow b in FIG. 8B. By this rotation, the 

guide shaft cams 14a and 14b abut to the fixed guide 
slope 56, and the guide shaft 14 moves to the second 
carriage position since the moving direction of the 
guide shaft 14 is restricted to only the up and down 

25 direction by the guide long hole 57 of the chassis 10 
as described above. The second carriage position is 
preferably set in such a case as the deformation of 
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the recording sheet is so large that the recording 
sheet and the recording head 11 abut to each other in 
the first carriage position. 

FIG. 8C shows the case where the carriage 13 is 
5 the highest third carriage position. As a result 
that the lift cam shaft 58 is further rotated from 
the second carriage position, the radiuses of the cam 
surfaces of the guide shaft cams 14a and 14b become 
large, and the guide shaft 14 is moved to a higher 

10 position. This third carriage position is preferable 
for the case where the recording medium (recording 
sheet) thicker than usual is used . The above is the 
detailed explanation of the five mechanisms, namely, 
the pinch roller release mechanism, the PE sensor 

15 lever release mechanism, the pinch roller spring 

pressure adjusting mechanism and the sheet passing 
guide raising and lowering mechanism. 

FIG. 9 is a schematic perspective view showing 
a driving mechanism of the lift cam shaft. Next, a 

20 driving mechanism of the lift cam shaft 58 will be. 
explained. In this embodiment, a driving source of 
the lift cam shaft 58 properly operates the main ASF 
37 (automatic sheet supplying section) 37, and 
operates the lift cam shaft 58, by control of the 

25 rotating direction and the rotating amount of the ASF 
motor 46 for driving the main ASF 37. In FIG. 9, 
reference numeral 4 6 denotes an ASF motor (shown by 
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cutting away the upper half to show gears) as the 
driving source, reference numeral 47 denotes an ASF 
pendulum arm located at the next stage of the gears 
mounted to the ASF motor 46, reference numeral 48 
5 denotes an ASF sun gear mounted to a center of the 
ASF pendulum arm 47, reference numeral 49 denotes an 
ASF planetary gear mounted to an end portion of the 
ASF pendulum arm 47 and meshed with the ASF sun gear 
48, reference numeral 63 denotes a pendulum lock cam 

10 fixed to the lift cam shaft 58, and reference numeral 
64 is a pendulum lock lever swinging to act on the 
pendulum lock cam 63. 

As described above, the driving force 
transmitting direction is determined by the rotating 

15 direction of the ASF motor 46, but in the case with 
the purpose of operating the lift cam shaft 58, the 
ASF motor 4 6 is rotated in the direction of the arrow 
a in FIG. 9. Then, the gear mounted to the ASF motor 
46 rotates the ASF sun gear 48. Since the ASF sun 

2 0 gear 4 8 and the ASF pendulum arm 4 7 are rotatably 
engaged with each other with a predetermined 
frictional force, the ASF pendulum arm 47 swings in 
the rotating direction (the direction of the arrow b 
in FIG. 9) of the ASF sun gear 48. Then, the ASF 

25 planetary gear 49 is engaged with the lift input gear 
50 at the next stage. As a result, the driving force 
of the ASF motor 4 6 is transmitted to the lift cam 
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gear 52 through the lift speed reducing gear train 51. 
At this time, the ASF pendulum arm 47 swings in the 
direction of the arrow b in FIG. 9, and thereby the 
driving force to the gear train for driving the main 
5 ASF 37 as the automatic sheet supplying section is in 
a cutoff state. 

On the other hand, when the main ASF 37 as the 
automatic sheet supplying section is to be driven, 
the ASF motor 4 6 is rotated in the reverse direction 

10 from the arrow a in FIG. 9, and thereby the ASF 

pendulum arm 47 swings in the reverse direction from 
the arrow b in FIG. 9 in contrast with the above 
description. As a result, the engagement of the ASF 
planetary gear 49 and the lift input gear 50 is 

15 released, and another ASF planetary gear 49 provided 
at the ASF pendulum arm 47 is engaged with the gear 
train at the side of the main ASF 37, and the main 
ASF 37 is driven. In this embodiment, a so-called 
stepping motor is used as the ASF motor 46, and this 

20 is controlled in an open loop. It goes without 

saying that an encoder is used for a DC motor and the 
like and closed control may be performed. 

Here, in the case where a planetary gear 
mechanism is used for transmitting the driving force, 

25 when the driven part is under a negative load, the 
pendulum lock lever 64 moves to release the 
engagement of the gears, and there is the possibility 
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that so-called advance ahead of another, that is, the 
driven part advancing in phase more than the driving 
source, occurs. In order to prevent this, the 
pendulum lock cam 63 and the pendulum lock lever 64 
5 are placed in this embodiment. When the lift cam 
shaft 58 is in the range, of a predetermined angle, 
the pendulum lock lever 64 swings n the direction of 
the arrow c in FIG. 9 due to the cam surface shape of 
the pendulum lock cam 63, and the pendulum lock lever 

10 64 engages with the ASF pendulum arm 47 to fix the 
ASF pendulum arm 47 so that the ASF pendulum arm 47 
cannot return to the side to drive the main ASF 37. 
As a result, the ASF planetary gear 49 is always 
meshed with the lift input gear 50, and therefore, 

15 the ASF motor 4 6 and the lift cam shaft 58 are always 
rotated synchronously . 

When the pendulum lock cam 63 returns to the 
predetermined angle range, the pendulum lock lever 64 
returns to the opposite direction from the arrow c in 

20 FIG. 9, then, lock of the ASF pendulum arm 47 is 

released, and is returned to the state in which the 
drive can be transmitted to the main ASF side if the 
ASF motor 46 is reversed. The driving mechanism of 
the lift cam shaft 58 explained above makes it 

25 possible to release the pinch roller 22, lock the PE 
sensor lever 66, adjust pressure of the pinch roller 
spring 24, operate the sheet passing guide 70 up and 
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down, and operate the carriage 13 up and down. The 
aforesaid five kinds of moving mechanism will be 
generally called as a lift mechanism hereunder. 

Next, how these five kinds of moving mechanisms 
5 (lift mechanism) are correlated to operate will be 

explained. FIGS. 10A, 10B, IOC and 10D are schematic 
partial side views showing operations of the carriage 
13, the pinch roller 22, the PE sensor lever 66 and 
the sheet passing guide 70. FIG. 10A shows the case 

10 where the lift mechanism is at the first position. 
In this state, the pinch roller 22 is in pressure 
contact with the sheet feeding roller 21, the PE 
sensor lever 66 is in the free state, the pinch 
roller spring 24 (FIGS. 4A to 4C) is in pressure 

15 contact with normal pressure, the sheet passing guide 
70 is in the up state, and the carriage 13 is in the 
first carriage position. 

The state in FIG. 10A is in the position which 
is used for a recording operation using an ordinary 

20. recording sheet, registration after the recording 

sheet is reversed in the automatic both-side unit 2, 
or the like. The carriage 13 is guided and supported 
movably along the guide shaft 14, and the carriage 13 
is moved up and down by moving the guide shaft 14 up 

25 and down along the guide long hole 57 formed at the 
chassis 10. 

FIG. 10B shows the case where the lift 
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mechanism is in the second position. In this state, 
the pinch roller 22 is in pressure contact with the 
sheet feeding roller 21, the PE sensor lever 66 is in 
the free state, the pinch roller spring 24 is in 
5 pressure contact with normal pressure, the sheet 

passing guide 70 is in the up state, and the carriage 
13 is in the second carriage position. This differs 
in the height position of the carriage 13 as compared 
with the first position of the lift mechanism. This 

10 state is in the position which is used to prevent the 
recording sheet and the recording head 11 from 
rubbing against each other when the deformation of 
the recording sheet is large, or used when 
comparatively thick recording sheet is used, or the 

15 like. 

FIG. 10C shows the case where the lift 
mechanism is in the third position. In this state, 
the pinch roller 22 is released (separated) from the 
sheet feeding roller 21 with a predetermined 

20 clearance between them, the PE sensor lever 66 is 

retreated above to be in the locked (locked up) state, 
the pinch roller spring 24 (FIGA. 4A to 4C) is in the 
state with pressure contact force being weakened, the 
sheet passing guide 70 is in the down state, and the 

25 carriage 13 is the highest third carriage position. 
As compared with the second position of the lift 
mechanism, the states of all are changed, and the 
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sheet passing path is opened straight, which is the 
state in which drawing of the recording sheet is 
possible* This state is in the position which is 
used when the recording sheet is conveyed in the 
5 direction of the arrow b in FIG. 2 after the front 

surface recording of the recording sheet is finished, 
when the thick recording sheet is inserted, or the 
like . 

FIG. 10D shows the case where the lift 

10 mechanism is in the fourth position. In this state, 
the pinch roller 22 is in pressure contact with the 
sheet feeding roller 21, the PE sensor lever 66 is 
released above and in the locked (locked up) state, 
the pinch roller spring 24 (FIGS. 4A to 4C) is in 

15 pressure contact with a slightly weak pressure, the 
sheet passing guide is in the down state, and the 
carriage 13 is in the highest third carriage position. 
As compared with the third position of the lift 
mechanism, this state has changed in such a way as 

20 the pinch roller 22 is returned to the pressure 

contact state, and the pinch roller spring 24 is in 
pressure contact with slightly weak pressure. This 
state is in the position which is used when the 
recording sheet is conveyed toward the automatic 

25 both-side unit 2 after the recording sheet is drawn 
again at the time of automatic both-side recording, 
and recording is performed by using the thick 
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recording medium. 

In this embodiment, the mechanism is simplified 
by limiting to the four kinds of positions of the 
lift mechanism as shown in FIG * 10A to FIG . 10D as an 
5 example, in view of the operation of the recording 
apparatus. In other words, while the lift cam shaft 
58 makes one rotation, the position changes by 
circulating from the first position — the second 
position — the third position — the fourth position — 

10 the first position. The spirit of the present 

invention is not limited to this, and the respective 
mechanical components may be constructed to 
independently operate properly. The pressure 
adjusting mechanism of the pinch roller spring 24 is 

15 not indispensable, and it may be omitted when the 
rigidity of the pinch roller holder 23 is 
sufficiently high, and when the load variation of the 
LF motor 26 does not matter. If the mechanism can 
properly guide the tip end of the recording sheet to 

20 the nip portion of the sheet feeding roller 21 due to 
the placement of the main ASF 37, even if the sheet 
passing guide 70 is horizontal, the raising and 
lowering mechanism for the sheet passing guide 70 may 
be omitted. 

25 FIG. 11 is a timing chart showing an operation 

state of the lift mechanism. In order to make the 
content explained in FIGS. 4A, 4B and 4C through FIGS. 
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10A, 10B, IOC and 10D more understandable, 
explanation will be made again by using the timing 
chart in FIG. 11. The horizontal axis of FIG . 11 
shows the angle of the lift cam shaft 58 in the range 
5 of 360 degrees, and the vertical axis shows the 

respective mechanism components and their positions. 
In FIG. 11, the angle of the lift cam shaft 58 is 
detected by the lift cam sensor 69 (FIG. 3) by 
synchronously operating the lift cam shaft 58 and the 

10 guide shaft 14 and the rotation angle of the ASF 

motor 46 (FIG. 21) is only controlled, thereby making 
it possible to operate a plurality of mechanisms at 
the same time. The above is the explanation of the 
operation of the lift mechanism. 

15 FIGS. 12A, 12B and 12C are schematic side views 

for explaining the process of drawing the recording 
sheet into the nip portion of the sheet feeding 
roller 21 again after recording of the front surface 
(the front side, the first surface) of the recording 

20 sheet is finished. Next, referring to FIG. 12, how 
automatic both-side recording is performed onto the 
recording sheet will be specifically explained. FIG. 
12A shows the state in which recording on the front 
surface (the front side, the first surface) of a 

25 recording sheet 4 as the recording medium is finished, 
and the recording sheet 4 is nipped by the first 
sheet discharging roller 30 and the first spur train 
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32, and the second sheet discharging roller 31 and 
the second spur train 33 . The first spur train 32 
and the second spur train 33 are constructed by the 
rotary bodies driven to rotate by being pressed by 
5 the sheet discharging roller. At this time, the lift 
mechanism is in the state of the first position or 
the second position. As describe above, if recording 
is performed by moving the recording sheet 4 forward 
up to this state, the discharge port train (discharge 

10 nozzle train) of the recording head 11 can oppose to 
the limit of the rear end portion of the recording 
sheet 4, and therefore it is possible to perform 
recording on the recording sheet 4 without leaving a 
blank space at the lower end. 

15 Next, the lift mechanism is shifted to the 

third position as shown in FIG. 12B, and a 
predetermined amount of large clearance is provided 
between the pinch roller 22 and the sheet feeding 
roller 21, and thereby even if the rear end of the 

20 recording sheet 4 rolls more or less, or get warped 
upward, the rear end of the recording sheet 4 can be 
easily drawn. At this time, the pinch roller holder 
23 and the carriage 13 do not interfere with each 
other, and therefore . the carriage 13 may be located 

25 at any position in the main scanning direction. 

FIG. 12B shows the state in which the recording 
sheet 4 is conveyed in the direction of the arrow b 
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in FIG. 2 (hereinafter, conveying the recording sheet 
4 in this direction will be called back feed) by 
rotating the first sheet discharging roller 30 in the 
arrow direction in the drawing from the state of FIG . 
5 12A, and the recording sheet 4 is moved under the 

pinch roller and stopped there. The reason whey the 
sheet 4 is stopped in this state is that the 
recording apparatus of this embodiment adopts the wet 
type ink jet recording method. In other words, the 

10 recorded surface of the recording sheet' 4 (the top 
surface in FIGS. 12A, 12B and 12C) is wet with ink 
directly after the recording operation, and if it is 
pressed in contact with the pinch roller 22 and the 
sheet feeding roller 21 immediately, there is the 

15 possibility that the ink is transferred to the pinch 
roller 22, then the ink is transferred onto the 
recording sheet 4 again, and the recording sheet 4 is 
contaminated . 

It depends on the various conditions whether 

20 the ink is transferred onto the pinch roller 22, in 
other words, whether the ink hit on the recording 
sheet 4 is dried or not. Namely, the conditions such 
as the kind of a recording sheet, the kind of ink to 
be used, overprinting method of the ink used, a 

25 printing amount of the ink used per unit area (for 

example, density of the recorded data per unit area), 
the temperature of the environment where the 
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recording operation is performed, the humidity of the 
environment where the recording operation is 
performed, flow velocity of the gas in the 
environment where the recording operation is 
5 performed, and the like. In general information, 
when the recording sheet having the ink receiving 
layer on the surface and capable of quickly guiding 
the ink inside, the ink is easily dried. When ink 
which chemically reacts is used, an ink system 

10 solidified by being overprinted on the recording 
sheet surface is used, and therefore the ink is 
easily dried quickly. 

If the amount of ink hit per unit area is 
reduced, the ink is quickly dried. If the 

15 temperature of the environment where the recording 
operation is performed is increased, the ink is 
quickly dried. If the flow velocity of the gas in 
the environment where the recording operation is 
performed is made high, the ink is quickly dried. As 

20 described above, required drying time is determined 
by the several conditions, and therefore in this 
embodiment, the drying time which is required when 
recording is performed under the ordinary use 
conditions (an ordinary recording sheet and an 

25 ordinary recording operation environment) using a 

predetermined ink system is specified as the standard 
value, and the drying time is varied in accordance 
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with the predictable conditions* 

The predictable condition is the amount of hit 
ink per unit area, and if environment temperature 
detecting means, environment humid detecting means, 
5 environment wind velocity detecting means and the 

like are use in combination other than the amount of 
hit ink, it is possible to predict dry standby time 
finely. For example, the data received from the host 
device 308 (FIG. 21) is stored on the RAM 312 (FIG. 

10 21), the amount of hit ink per unit area is 

calculated, then the maximum value of it is compared 
with a predetermined threshold value described in the 
ROM 311 (FIG. 21), which can be made the method for 
determining the dry standby time. Namely, when the 

15 maximum value of the amount of hit ink per unit area 
is large, the dray standby time is set to be long, 
and on the other hand, when the amount of hit ink per 
unit area is small, the dry standby time is shortened, 
thus making it possible to optimize the dry standby 

20 time according to the recording pattern. 

The dry standby time differs depending on 
whether the kind of ink used for recording is die ink 
or pigmented ink. In the case of die ink, which is 
easily dried, the dry standby time is made short, and 

25 in the case of pigmented ink, which is not easily 

dried, the dray standby time is made long. When the 
ambient temperature is high, the ink is easily dried, 
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and therefore the dry standby time is made short. 
When the ambient temperature is low, the ink is not 
easily dried, and therefore the dry standby time is 
made long . When the ambient . humidity is high, the 
5 ink is not easily dried, and therefore the dry 

standby time is made long. When the ambient humidity 
is low, the ink is easily dried, and therefore the 
dry standby time is made short. In the case of the 
recording sheet having the ink receiving layer on the 

10 surface to take the ink hit thereon inside the sheet 
immediately, the recording sheet surface is easily 
dried, and therefore the dry standby time is made 
short. In the case of the recording sheet with high 
water repellency, the ink is not easily dried, and 

15 therefore the dry standby time is made long. 

The reason why it is preferable to feed the 
recording sheet 4 back to the position in FIG. B and 
let it stand by there instead of performing dry 
standby at the position in FIG. 12A is largely the 

20 deformation of the recording sheet 4 . Namely, when 
recording is performed on the recording sheet in the 
wet type ink jet process, the recording sheet absorbs 
moisture and fibers of the sheet expand, thus 
sometimes extending the recording sheet. In 

25 accordance with the recorded pattern, some portions 

of the sheet extend and other portions do not extend, 
and in such a case, uneven spots are formed on the 
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sheet surface especially conspicuously. The amount 
of the uneven spots mainly depends on the time from 
the recording sheet absorbs moisture, and the amount 
of uneven spots increases as the time elapses, and 
5 converges onto a predetermined deformation amount. 

When the deformation amount of the end portion 
of the sheet after the time elapses, there is the 
possibility that the sheet end portion interferes 
with the pinch roller 22 and jams even if the pinch 

10 roller 22 is moved away from the paper feeding roller 
21 and released. In order to prevent this, back feed 
is performed by the time when the deformation of the 
uneven spots of the recording sheet becomes large, so 
that the recording sheet is moved under the pinch 

15 roller 22. For the above reason, the rear end of the 
surface of the recording sheet 4 is fed back to the 
position in FIG . 12B to wait until the recorded 
portion of the recording sheet is dried. The 
clearance between the sheet feeding roller 21 and the 

20 pinch roller 22 when they are separated is set to be 
larger the deformation amount of the recording sheet 
after the recording on the first surface (the front 
side) of the recording sheet. 

FIG. 12C shows the state in which the recording 

25 sheet 4 is conveyed toward the automatic both-side 
unit 2 . When the recorded portion of the recording 
sheet 4 is dried, and ink is not transferred to the 
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pinch roller 22 even if the recording sheet 4 is 
brought into pressure contact with the pinch roller 
22, the lift mechanism is shifted to the fourth 
position as shown in FIG. 10D, and the recording 
5 sheet 4 is nipped with the pinch roller 22 and the 

sheet feeding roller 21. The sheet feeding roller 21 
is driven in this state, and the recording sheet 4 is 
fed back. Since the PE sensor lever 66 is rotated to 
above and locked at this time, it never happens that 

10 the tip end of the PE sensor lever 66 bites the 

recording sheet 4 or the PE sensor lever 66 rubs and 
peels the recorded portion. 

Since the sheet passing guide 70 is in the down 
state, the sheet passing surface is approximately 

15 horizontal, and thereby the recording sheet 4 can be 
conveyed straight toward the automatic both-side unit 
2. In this embodiment, the sheet passing guide 70 
makes the up state as a basis, but the spirit of the 
present invention is not restricted to this, and the 

20 ordinary state of the sheet passing guide may be the 
down state. In other words, the ordinary standby 
state is set at the third position or the fourth 
position, and it is possible to construct the lift 
mechanism moves to the first position at the time of 

25 operation of supplying sheet from the main ASF 37. 

As a result of such construction, it becomes possible 
to smoothly insert a recording medium with strong 
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rigidity when the recording medium is inserted from 
the side of the sheet discharging roller. The above 
is the explanation of the conveying process from the 
end of the recording on the front surface of the 
5 recording sheet 4 to the automatic both-side unit 2. 
FIG. 13 is a schematic sectional side view 
showing the placement state of the sheet passing path 
and the conveying rollers of the automatic both-side 
unit 2 as the sheet reversing section or the 

10 automatic reversing section. Next, referring to FIG. 
13, the recording sheet conveying mode inside the 
automatic both-side unit 2 will. be explained. In FIG. 
13, reference numeral 101 denotes a both-side unit 
frame constructing a structure of the automatic both- 

15 side unit 2 and a part of the sheet conveying path, 
reference numeral 102 denotes an inner guide fixed 
inside the both-side unit frame 101 and constructing 
a part of the sheet conveying route, reference 
numeral 103 denotes a rear cover placed behind the 

20 both-side unit frame 101 to be openable and closable 
to construct a part of the sheet conveying path, 
reference numeral 105 denotes a switching flap spring 
for biasing a switching flap (movable flap) 104 in a 
predetermined direction, reference numeral. 107 

25 denotes an outlet flap spring for biasing an outlet 
flap 106 in a predetermined direction, reference 
numeral 110 denotes a both-side roller rubber A which 
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is a rubber portion of a both-side roller A108, and 
reference numeral 111 denotes a both-side roller 
rubber B which is a rubber portion of a both-side 
roller B109. 

5 When the recording sheet 4 is conveyed to the 

automatic both-side unit 2 from the state in FIG. 12C, 
the outlet flap 106 is biased to the position shown 
in FIG. 13 by the action of the outlet flap spring 
107, and therefore the introduction passage is 

10 uniquely determined. As a result, the recording 

sheet 4 travels in the direction of the arrow a in 
FIG. 13. Next, the recording sheet 4 hits on the 
switching flap 104 which is a movable flap, but in 
the case of the recording sheet capable of usual 

15 both-side recording, the load of the switching flap 

spring 105 is set so that the switching flap 104 does 
not rotate, and therefore the recording sheet 4 
travels along the sheet passing path between the 
switching flap 104 and the both-side unit frame 101. 

20 The recorded surface (front surface) of the recording 
paper 4 abuts to the both-side roller rubber Bill of 
the both-side roller B109 as it is, and the 
unrecorded surface (back surface) is in the direction 
to abut to the both-side pinch roller B113 made of 

25 highly lubricant high polymer resin to be inserted 
between the both-side roller rubber Bill and the 
both-side pinch roller B113. 
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At this time, the circumferential speeds of the 
both-side roller A108 and the both-side roller B109, 
and the sheet feeding roller 21 are set so that they 
rotate approximately at the same speed by a driving 
5 mechanism which will be described later, and 

therefore the recording sheet 4 is conveyed without 
generating slip between the recording sheet 4 and the 
both-side roller B109. Since the circumferential 
speeds are approximately the same, the recording 

10 sheet 4 is not loosened or is not in the state under 
tension. When the recording sheet 4 is changed in 
the traveling direction by the both-side roller B109, 
the recording sheet 4 travels along the rear cover 
103, and inserted between the both-side roller rubber 

15 A110 of the both-side roller A108 and the both-side 
pinch roller A112. 

The recording sheet 4 is conveyed in the 
direction of the arrow b in FIG. 13 by being changed 
in the traveling direction by the both-side roller 

20 A108. The both-side roller A108 and the both-side 

roller B109 construct the reversing roller to reverse 
the recording sheet 4 from the front to the back or 
the conveyed direction of the recording sheet 4. If 
the recording sheet 4 travels as it is, the tip end 

25 of the recording sheet 4 abuts to the outlet flap 106. 
The outlet flap 106 is biased by the outlet flap 
spring 107 with a very weak load, and therefore, the 
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recording sheet 4 itself pushes away the outlet flap 
106 and goes out of the automatic both-side unit 2. 
The length of the sheet passing path inside the 
automatic both-side unit 2 is set so that the rear 
5 end in the traveling direction of the recording sheet 
4 already passes under the outlet flap 106 when the 
tip end in the traveling direction of the recording 
sheet 4 goes out of the outlet flap 106, and 
therefore the tip end portion and the rear end 
10 portion of the recording sheet 4 itself do not rub 
each other. 

Since it is possible to measure the length of 
the recording sheet by the PE sensor lever 66 when 
recording is performed on the front surface of the 

15 recording sheet 4 though a detailed flow chart will 
be described later, when the recording sheet shorter 
than the distance from the sheet feeding roller 21 to 
the both-side roller B109, or the distance from the 
both-side roller A108 to the sheet feeding roller 21, 

20 or the recording sheet longer than the distance from 
the outlet flap 106 of the automatic both-side unit 2 
to the outlet flap 106 to return again after making 
one round, is inserted, a warning is issued at the 
stage in which the recording on the front surface 

25 ends, and the recording sheet 4 is discharged without 
being conveyed to the automatic both-side unit 2 . 

Here, the reason why the recording sheet 4 is 
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conveyed with the recorded surface of the recording 
sheet 4 being on the side of the both-side roller 
rubber A110 and the both-side roller rubber Bill will 
be explained. Since the both-side roller rubber A110 
5 and the both-side rubber Bill are the driving parts, 
and the both-side pinch roller A112 and the both-side 
pinch roller B113 are the driven parts, the recording 
sheet 4 is conveyed to follow the driving part roller, 
and the driven parts are rotated by the frictional 

10 force with the recording sheet 4 . At this time, it 
is favorable if the axial loss of the rotary shafts 
for supporting the both-side pinch roller A112 and 
the both-side pinch roller B113 is sufficiently small, 
but if the axial loss rises for some reason, there is 

15 the possibility that slip occurs between the 

recording sheet 4, and the both-side pinch roller 
A112 and both-side pinch roller B113. The recorded 
portion of the recording sheet 4 is dried to such a 
degree as the ink is not transferred by abutment to 

20 the roller, but if it is rubbed, there is the 

possibility that the ink is peeled off the front 
surface of the recording sheet 4 . 

If the recorded surface of the recording sheet 
4 is in contact with the sides of the both-side pinch 

25 roller A112 and the both-side pinch roller B113, and 
slip occurs between the recorded surface and the 
rollers, there is the possibility that the ink on the 
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recorded surface is peeled off. In order to prevent 
this, arrangement in this embodiment is such that the 
driving members abut to the recorded surface (front 
side), and the driven member abuts to the unrecorded 
5 surface (back surface) . As another reason of 
arrangement, the following reason can be cited. 
Namely, since the both-side roller A108 or the both- 
side roller B109 at the driving side has the 
restraint by the bent radius of the recording sheet 4, 

10 they cannot have the diameter less than some extent, 
but it is possible to reduce diameters of the both- 
side pinch roller A112 and the both-side . pinch roller 
B113, and therefore the both-side pinch roller A112 
and the both-side pinch roller B113 are designed to 

15 have small diameters in many cases in order to design 
the automatic both-side unit 2 to be compact. 

Though the ink is not basically transferred to 
the rollers from the recorded surface of the 
recording sheet 4, but the ink is transferred to the 

20 rollers by an extremely small amount, and the rollers 
abutting to the recorded surface is gradually 
contaminated with ink in some cases. It can be said 
that the small diameter roller is disadvantageous 
with respect to contamination, because in the case of 

25 the roller with reduced diameter, the roller outer 

circumference frequently contacts the recording sheet, 
and thus the contaminated speed is higher as compared 
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with the roller with a large diameter. From the 
above, in this embodiment, the both-side roller A108 
and the both-side roller B109 with large diameters 
are disposed at the side to abut to the recorded 
5 surface (front surface) of the recording sheet, from 
the viewpoint of the reduction in size of the 
apparatus and contamination of the rollers* 

As another reason of arrangement, the following 
reason can be also cited. Namely, when the sheet is 

10 nipped and conveyed with a pair of rollers one of 
which is driven, the driving part is made of the 
material with a high friction coefficient while the 
driven part is made of the material with a low 
friction coefficient, and in order to take the area 

15 of the nip portion (nip area) , either one is made of 
an elastic material in many cases. It is general 
that a rubber material (elastic material in a rubber 
form) capable of providing a high friction 
coefficient at comparatively low cost and rich in 

20 elasticity is used as the driving part material. In 
order to increase the conveying force, the means for 
polishing the surface of rubber and the like 
including elastomer and the like, and applying very 
small irregularities of polishing marks intentionally 

25 is often used. In this case, it is general to form 
the driven part by high polymer resin with a 
comparatively small friction coefficient on the front 
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surface . 

When the surfaces of rubber or the like with 
very small irregularities and the smooth high polymer 
resin are compared, contamination of ink attaches to 
5 both of them when they abut to the recorded surface 
of the recording sheet, but since the rubber or the 
like with the very small irregularities being 
attached holds the contamination with the 
irregularities, the rubber or the like hardly 

10 transfers the contamination to the recording sheet 
again, while the contamination peels off and is 
sometimes transferred to the recording sheet in the 
smooth high polymer resin, and therefore it can be 
said that it is more advantageous to make the rubber 

15 or the like abut to the recorded surface of the 

recording sheet- From the above, in this embodiment, 
the rollers of the rubber material are placed at the 
side to abut to the recorded surface of the recording 
sheet (front side surface, front side) , and the 

20 rollers of a high polymer resin material are placed 
at the side to abut to the unrecorded surface (back 
surface, back side) . The above is the explanation of 
the reversing operation to perform both-side 
recording of an ordinary recording sheet. 

25 Next, the operation of the automatic both-side 

unit 2 when recording is to be performed onto a 
recording medium with high rigidity instead of 



- 66 - 



performing automatic both-side recording will be 
explained. The recording medium with high rigidity- 
is assumed to be thick sheet with, for example, a 
thickness of 2 mm to 3 mm, or is assumed to be in the 
5 case where a disc-shaped or oddly-shaped recording 

medium is placed on a predetermined tray and conveyed. 
Since such recording medium is high in rigidity, it 
cannot be bent enough to follow the both-side roller 
diameter of the . automatic both-side unit 2, and 

10 therefore automatic both-side recording cannot be 
performed, but there can be the circumstances in 
which recording would like to be performed for such a 
recording medium while the automatic both-side unit 2 
is kept mounted on the recording apparatus. When 

15 rigidity of the recording medium is high, the sheet 
supply cannot be made by utilizing the main ASF 37, 
and since a straight sheet feeding path is used in 
this case, the recording medium is supplied toward 
the side of the sheet feeding roller 21 from the side 

20 of the sheet discharging roller. An operation of the 
automatic both-side unit 2 on this occasion will be 
explained hereunder. 

FIGS. 14A and 14B are schematic sectional side 
view explaining an operation of the switching flap 

25 104. FIG. 14A shows a state in the case where 

automatic both-side recording is performed by using 
the aforementioned ordinary recording sheet 
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(recording medium) . At this time, the switching flap 
spring 105 keeps biasing the switching flap 104 to 
the stopper against the pressing force of the 
recording sheet 4, and therefore the recording sheet 
5 4 is leaded (guided) to the sheet passing path for 
reversing . 

FIG. 14B shows the state in the case of using 
the recording medium high in rigidity (including the 
recording sheet) . When the recording medium 4 high 

10 in rigidity is conveyed to the automatic both-side 

unit 2, the recording medium passes under the outlet 
flap 106 to abut to the switching flap 104. The 
switching flap spring 105 is set to have such a 
spring load as to retreat the switching flap 104 by 

15 pressing force applied when the recording medium high 
in rigidity is inserted and presses the switching 
flap 104, and therefore the switching flap spring 105 
rotates in the counterclockwise direction (the arrow 
direction) in FIG. 14B following the advance of the 

20 recording medium with high rigidity to retreat. As a 
result, the recording medium with high rigidity is 
guided to the retreating path 131 which is the second 
sheet passing path provided between the both-side 
roller A108 and the both-side roller B109. Since a 

25 hole (through-hole,* opening) is provided at the 

region of the rear cover 103 corresponding to the 
retreating path 131, and therefore even if a long 
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recording medium with high rigidity is used, it never 
happens that the recording medium interferes with the 
automatic both-side unit 2 and conveyance is 
restrained . 

5 The spirit of the present invention is not 

restricted to the above-described construction 
explained with reference to FIG. 14B. Namely, on 
carrying out the present invention, it is not 
essential to provide the retreating path 131 between 

10 the tow upper and lower both-side rollers 108 and 109, 
and the following construction is possible. FIG. 22 
is a schematic sectional side view showing an 
automatic both-side unit constructed by placing a 
both-side roller with a large diameter over an 

15 approximately horizontal path. In FIG. 22, the 

switching flap 104 is biased to the position shown in 
FIG. 22 by a switching flap spring not shown, and the 
spring force (pressing force) of the switching flap 
spring is set at the load under which the switching 

20 flap 104 can rotate when the recording sheet with 

high rigidity abuts to it. In FIG. 22, the portions 
corresponding to the portions in FIG. 13 and FIG. 14 
are shown by the same reference numerals and 
characters, the detail of them refers to the 

25 aforementioned explanation, and the detailed 
explanation will be omitted here. 

Consequently, in the case of the recording 
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sheet with low rigidity, the recording sheet travels 
in the direction of the arrow a in FIG . 22 by the 
rotation of the both-side roller A108 in the 
direction of the arrow c in FIG . 22, but in the case 
5 of the recording medium with high rigidity, it pushes 
away the switching flap 104 to advance to the 
retreating path 131 in the direction of the arrow b 
in FIG. 22. As a result, even when the long 
recording medium with high rigidity is used, it never 

10 happens that the recording medium interferes with the 
automatic both-side unit and restrains conveyance. 
According to the above, it is possible to perform 
one-side recording onto the recording medium 
(including the recording sheet) whi'ch is so high in 

15 rigidity that it cannot be bent without removing the 
automatic both-side unit in the automatic both-side 
unit in this embodiment. The above is the 
explanation of the automatic both-side unit 2 having 
two sheet passing paths. 

20 Next, a driving mechanism of the rollers of the 

automatic both-side unit 2 will be explained. FIG. 
15 is a schematic sectional side view showing the 
construction of the driving mechanism of the rollers 
of the automatic both-side unit 2 of one embodiment 

25 (FIG. 1) of the recording apparatus to which the 

present invention is applied, seen from the opposite 
side from FIG. 2. In FIG. 15, reference numeral 115 
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denotes a both-side transmission gear train for 
transmitting power to a both-side sun gear 116 from 
the LF motor 26, reference numeral 116 denotes the 
both-side sun gear located at a center of the both- 
5 side pendulum arm, reference numeral 117 denotes a 
both-side pendulum arm swingable with the both-side 
sun gear 116 as the center of rotation, reference 
numeral 118 denotes a both-side planetary gear A 
rotatably mounted to the both-side pendulum arm 117 
10 and engaged with the both-side sun gear 116, and 

reference numeral 119 denotes a both-side planetary 
gear B. 

In FIG. 15, reference numeral 120 denotes a 
spiral groove gear engaged with the both-side sun 

15 gear 116 through an idler, reference numeral 121 

denotes a reverse rotation delay gear A engaged with 
the both-side planetary gear, reference numeral 122 
denotes a reverse rotation delay gear B on the same 
axis as the reverse rotation delay gear A121, 

20 reference numeral 123 denotes a reverse rotation 

delay gear spring for applying relative biasing force 
between the reverse rotation delay gear A121 and the 
reverse rotation delay gear B122, reference numeral 
124 denotes a both-side roller idler gear for 

25 connecting two both-side roller gears, reference 

numeral 125 denotes a. both-side roller gear A fixed 
to the both-side roller A108, reference numeral 126 
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denotes a both-side roller bear B fixed to the both- 
side roller B109, reference numeral 127 denotes a 
stop arm engaged in a groove of the spiral groove 
gear 120 and swinging, reference numeral 128 denotes 
5 a stop arm spring centering the stop arm 127, and 
reference numeral 132 denotes a both-side pendulum 
arm spring mounted to the both-side pendulum arm 117. 

As described above, in this embodiment, the 
driving force of the automatic both-side unit 2 is 

10 obtained from the LF motor 26 for driving the sheet 
feeding roller 21. By such a construction, when the 
recording sheet is conveyed in cooperation with the 
sheet feeding roller 21, the both-side roller A108, 
or the both-side roller B109, timing of actuation and 

15 stopping and the recording sheet conveying speed are 
completely synchronized, and it is favorable to adopt 
such a construction. The driving force from the LF 
motor 26 is transmitted to the both-side sun gear 116 
through the both-side transmission gear train 115. 

20 The swingable both-side pendulum arm 117 is mounted 
to the both-side sun gear 116, and the both-side 
planetary gear A118 and the both-side planetary gear 
B119 are mounted to the both-side pendulum arm 117. 

A proper friction force works between the both- 

25 side sun gear 116 and the both-side pendulum arm 117, 
and therefore the both-side pendulum arm 117 swings 
following the rotating direction of the both-side sun 
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gear 116. Here, when the direction in which the LF 
motor is rotated so that the sheet feeding roller 21 
conveys the recording sheet in the sheet discharging 
direction is set as the forward direction, and the 
5 direction in which the recording sheet is conveyed to 
the automatic both-side unit 2 is set as the reverse 
direction, the both-side sun gear 116 rotates in the 
direction of the arrow a in FIG. 15 when the LF motor 
26 rotates in the forward direction. Following the 

10 rotation of the both-side sun gear 116, the both-side 
pendulum arm 117 basically swings in the direction of 
the arrow a in FIG. 15. 

Then, the both-side planetary gear A118 is 
engaged with the both-side roller idler gear 124 and 

15 rotates the both-side roller idler gear 124. With 

the rotation of the both-side roller idler gear 124, 
the both-side roller gear A125 rotates in the 
direction of the arrow c in FIG. 15, and the both- 
side roller gear B126 rotates in the direction of the 

20 arrow d in FIG. 15. The direction of the arrow c and 
the direction of the arrow d in FIG. 15 are the 
directions in which the both-side roller A108 and the 
both-side roller B109 convey the recording sheet in 
the automatic both-side unit 2. 

25 When the LF motor 26 rotates in the reverse 

direction, the both-side sun gear 116 rotates in the 
direction in the arrow b in FIG. 15. With the 
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rotation of the both-side sun gear 116, the both-side 
pendulum arm 117 basically swings in the direction of 
the arrow b in FIG. 15- Then, the both-side 
planetary gear B119 engages with the reverse rotation 
5 delay gear A121. In the reverse rotation delay gear 
A121 and the reverse rotation delay gear B122, 
projections projecting from the thrust surfaces 
opposed to each other, and when considering that the 
reverse rotation delay gear B122 is fixed, they play 

10 the role of the clutch of which projections are 
meshed with each other when the reverse rotation 
delay gear A121 makes one rotation. 

Before the both-side planetary gear B119~ 
engages the reverse rotation delay gear A121, the 

15 aforesaid projections are biased in the directions to 
be away from each other by the reverse rotation delay 
gear spring 123 between the reverse rotation delay 
gear A121 and the reverse rotation delay gear B122, 
and therefore the reverse rotation delay gear B122 

20 starts rotating after the reverse rotation delay gear 
A121 approximately makes one turn after the reverse 
rotation delay gear A121 starts rotating. The period 
from the time at which the LF motor 26 starts 
rotating in the reverse direction until the reverse 

25 rotation delay gear B122 starts rotating is the delay 
period during which the both-side roller A108 and the 
both-side roller B109 stop. 
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When the reverse rotation delay gear B122 
rotates, it rotates the both-side roller gear A in 
the direction of the arrow c in FIG. 15, and the 
both-side roller gear B in the direction of the arrow 
5 d in FIG. 15 through the both-side roller idler gear 
124. This is the same direction as the rotating 
direction of the LF motor 26 when it is rotated in 
the forward direction. By such a mechanism, the 
both-side roller A108 and the both— side roller B109 

10 can be always rotated in the recording sheet 

conveying direction irrespective of the rotating 
direction of the LF motor 26. 

Here, the operation of the spiral groove gear 
120 will be explained. The spiral groove gear 120 

15 has a gear surface formed on its outer circumference, 
and a cam with a spiral groove including endless 
tracks at the innermost circumference and the 
outermost circumference being provided is formed on 
an end surface of one side. The spiral groove gear 

20 120 is directly connected with the both-side sun gear 
116 through an idler gear in this embodiment, and 
therefore the spiral groove gear 120 rotated 
synchronously with the both-side sun gear 116 in the 
same direction. A follower pin 127a which is a part 

25 of the stop arm 127 is engaged in the groove of the 
spiral groove gear 120, and therefore the stop arm 
127 swings following the rotation of the spiral 
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groove gear 120. For example, when the spiral groove 
gear 120 rotates in the direction of the arrow e in 
FIG. 15, the follower pin 127a is drawn into the 
inner circumference, and therefore the stop arm 127 
5 swings in the direction of the arrow g in FIG. 15. 
Even if the spiral groove gear 120 keeps rotating in 
the direction of the arrow e in FIG. 15, the follower 
pin 127a enters the endless track at the innermost 
circumference, and therefore the stop arm 127 stops 

10 at a predetermined position. 

When the spiral groove gear 120 rotates in the 
direction of the arrow f in FIG. 15, on the other 
hand, the follower pin 127a moves toward the outer 
circumference, and the stop arm 127 swings in the 

15 direction of the arrow h in FIG. 15. When the spiral 
groove gear 120 keeps rotating in the direction of 
the arrow f in FIG. 15, the follower pin 127a also 
enters the endless track at the outermost 
circumference, and the stop arm 127 stops at a 

20 predetermined position. The stop arm spring 128 for 
centering with the vicinity of the center of the 
moving range of the stop arm 127 as the center is 
mounted to the top arm 127 to be able to smoothly 
move from the outermost and innermost endless track 

25 to the spiral groove when the direction of rotation 
of the spiral groove gear 120. 

The stop arm 127 performing such an operation 
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acts on the both-side pendulum arm spring 132 mounted 
to the both-side pendulum arm 117. The both-side 
pendulum arm spring 132 is mounted to the both-side 
pendulum arm 117, and is an elastic member extending 
5 in the direction of the stop arm 127. The tip end of 
the both-side pendulum arm spring 132 is always 
located further in the direction of the center of the 
spiral groove gear 120 as compared with the stop arm 
127 . 

10 When the LF motor 2 6 rotates in the forward 

direction, it gives the following operation according 
to the above positional relationship. Namely, when 
the LF motor 26 rotates in the reverse direction, 
conveys the recording sheet 4 to the automatic both- 

15 side unit 2, and reverses the recording sheet 4 from 
the front side to the back side, and the recording 
sheet 4 returns to the sheet feeding roller 21, the 
stop arm 127 rotates on the endless track at the 
outermost circumference with respect to the spiral 

20 groove gear 120. Thereafter, when the LF motor 26 is 
rotated in the forward direction and recording on the 
back side is performed, the stop arm 127 moves toward 
the inner circumference of the spiral groove gear 120 
When the LF motor 26 rotates in the forward direction 

25 the both-side pendulum arm 117 swings in the 

direction of the arrow a in FIG- 15 and transmits 
power, and therefore on the way toward the inner 
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circumference, the stop arm 127 abuts to the both- 
side pendulum arm spring 132. 

When the LF motor 26 further rotates in the 
forward direction, the stop arm 127 further moves to 
5 the inner circumference and elastically deforms the 
both-side pendulum arm spring 132, and therefore the 
attitude of the both-side pendulum arm 117 is 
determined by the balance of the force acting in the 
pressure angle direction when the tooth surfaces of 

10 the both-side planetary gear A118 and the both-side 
roller idler gear 124 are meshed with each other and 
the force to swing the both-side pendulum arm 117 in 
the direction of the arrow a in FIG . 15, and the 
force of the repulsion force of the both-side 

15 pendulum arm spring 132. The repulsion force of the 
both-side pendulum arm spring 132 is set to be small 
in the case of this embodiment, and therefore even 
when the stop arm 127 is in the position where it is 
in the endless track on the innermost circumference, 

20 power transmission between the both-side planetary 

gear A118 and the both-side roller idler gear 124 is 
continued by only elastically deforming the both-side 
pendulum am spring 132. 

Even when the operation of the LF motor 26 is 

25 in the stopped state when the LF motor 26 repeating 
rotation and stoppage by intermittent drive, the 
tooth surfaces of the both-side planetary gear A118 
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and the both-side roller idler gear 124 remains 
overlaying one another, and therefore both of them 
are not disengaged. However, when recording on the 
back surface of the recording sheet 4 is finished and 
5 drive transmission to the automatic both-side unit 2 
becomes unnecessary, it is preferable to cut the 
drive from the viewpoint that the load on the LF 
motor 26 reduces. As a result, the following means 
is carried out when the drive transmission is desired 

10 to be cut out. 

In other words, in the state in which the stop 
arm 127 is in the endless track on the innermost 
circumference and the both-side pendulum arm spring 
132 is elastically deformed, the LF motor 26 is 

15 rotated slightly in the reverse direction. Since the 
rotation in the direction to remove overlapping of 
the tooth surfaces when the overlapping of the tooth 
surfaces of the both-side planetary gear A118 and the 
both-side roller idler gear 124 stop the both-side 

20 pendulum arm 117 which is to rotate in the direction 
of the arrow b in FIG . 15 by the repulsion force of 
the both-side pendulum arm spring 132, the both-side 
pendulum arm 117 rotates in the direction of the 
arrow b in FIG. 15 at a dash. 

25 Once the both-side pendulum arm 117 rotates in 

the direction of the arrow b in FIG. 15, the both- 
side pendulum arm spring 132 elastically deformed 
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returns into the original shape, and therefore the 
both-side pendulum arm spring 132 interferes with the 
stop arm 127 even if the LF motor 26 is rotated in 
the forward direction, and thus the both-side 
5 pendulum arm 117 cannot swing up to the position 

where the both-side planetary gear A118 and the both- 
side roller idler gear 124 are meshed with each other 
Therefore, from this state, the driving force is not 
transmitted to the both-side pendulum arm 117 and the 

10 components therefrom in the automatic both-side unit 
2 without going through a predetermined amount of 
reverse rotation of the LF motor 26. Since drive of 
the components to the both-side pendulum arm 117 is 
made only by rotating the gear train, the load 

15 exerted on the LF motor 26 is very low, and has 

approximately no difference from the load in the case 
without the automatic both-side unit 2 . 

When the LF motor 26 rotates in the reverse 
direction from the state in which the stop arm 127 is 

20 in the endless track on the innermost circumference, 
nothing acts on between the both-side pendulum arm 
spring 132 and the stop arm 127, and therefore 
driving force can be transmitted to the reverse 
rotation delay gear A121 as described above. The 

25 above is the general explanation of the rollers 

driving mechanism of the automatic both-side unit 2. 
FIGS. 16A, 16B, 16C, 16D, 16E and 16F are 
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schematic sectional side views for explaining the 
operation of the rollers driving mechanism of the 
automatic both-side unit 2 in FIG. 15, and FIGS. 20A 
and 20B are flowcharts showing an operation sequence 
5 of the automatic both-side recording. Next, the 
details of the operation of the rollers driving 
mechanism of the automatic both-side unit 2 and the 
operation of the automatic both-side recording will 
be explained by using a flowchart in FIGS. 20A and 

10 20B in combination. In FIGS. 16A to 16F and FIGS. 
20A and 20B, the recording sheet 4 is supplied in 
step SI when the automatic both-side recording is 
started. For example, the recording sheet 4 is 
supplied to the sheet feeding roller 21 from the main 

15 ASF 37 or the like. Next, recording on the front 

surface (front side) is performed in step S2 . This 
is the same operation as in the case of one-side 
recording. The state of the rollers driving 
mechanism at this time is the state shown in FIG. 16A. 

20 FIG. 16A shows the state in which the LF motor 

26 is rotating in the forward direction after the 
driving mechanism of the automatic both-side unit 2 
is initialized. Namely, it shows the state during 
the operation of front-surface (front side) recording 

25 at the time of automatic both-side recording, the 
state during the operation of ordinary recording 
without using automatic both-side recording, and the 
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like. Since the follower pin 127a of the stop arm 
127 is in the endless track on the innermost 
circumference of the spiral groove gear 120, the 
both-side pendulum arm 117 abuts to the stop arm 127 
5 when the both-side pendulum arm 118 is to swing in 
the direction of the arrow a in FIG. 15, and cannot 
turn more than this, and therefore the both-side 
planetary gear A118 cannot engage with the both-side 
roller idler gear 124. Therefore, the driving force 

10 from the LF motor 2 6 cannot be transmitted to the 

both-side roller gear A125 and the both-side roller 
gear B126. In this state, the both-side roller A108 
or the both-side roller B109, to which axial loss 
occurs by receiving the pressure of the both-side 

15 pinch roller A112 or the both-side pinch roller B113, 
does not rotate, and therefore the load exerted on 
the LF motor 2 6 is low. 

Next, in step S3, it is confirmed whether the 
rear end of the recording sheet can be detected with 

20 the PE sensor 67 or not at the point of time when the 
front surface recording is finished. At this time, 
if the PE sensor 67 detects the presence of the 
recording sheet 4, it means that it cannot detect the 
rear end of the front surface of the recording sheet 

25 4, and therefore in step S4, the rear end of the 

front surface of the recording sheet 4 is moved to a 
position p2 which is a little ahead of the PE sensor 
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lever 66 by rotating the LF motor 26 in the forward 
direction as it is. Next, in step S5, the length of 
the recording sheet 4 is calculated from the amount 
by which the recording sheet 4 is conveyed until the 
5 PE sensor 67 detects the rear end of the font surface 
from the time when the PE sensor 67 detects the tip 
end of the front surface of the recording sheet 4. 

As described above, in the case where the 
length of the recording sheet 4 is shorter than the 

10 predetermined length LI, the roller cannot reach the 
recording sheet 4 during the conveyance from and to 
the sheet feeding roller 21 to and from the both-side 
roller B109 or the both-side roller A108, and 
therefore it is necessary to exclude the case from 

15 the automatic both-side recording operation. In the 
case where the length of the recording sheet 4 is 
longer than the predetermined length L2, it is not 
preferable because the recorded surface crosses each 
other in the sheet passing path from the sheet 

20 feeding roller 21 to the automatic both-side unit 2, 
and it is necessary to exclude the case from the 
automatic both-side recording operation. In the case 
determined to be excluded from the automatic both- 
side recording operation under this condition, the 

25 process proceeds to the step S6, and the recording 
sheet 4 is discharged as it is by rotating the LF 
motor 2 6 in the forward direction. In the case where 
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the conditions are satisfied, the process proceeds to 
step S7 next, and the lift mechanism is brought into 
the third position to release (separate) the pinch 
roller 22. 

5 Next, in step S8, it is confirmed whether the 

rear end of the front surface of the recording sheet 
4 is already conveyed to the downstream side from the 
position pi in the vicinity of the pinch roller 22 or 
not. When it is already conveyed to the downstream 

10 side, the recording sheet 4 is fed back by rotating 
the LF motor 26 in the reverse direction until the 
rear end of the front surface comes to the pi in step 
S9 so that the rear end of the recording sheet 4 is 
reliably nipped by the sheet feeding roller 21 and 

15 the pinch roller 22 when the pinch roller 22 is 

returned to the pressure contact state. The state of 
the rollers driving mechanism at this time is the 
state shown in FIG. 16B. It is desirable that the 
operation is not stopped as much as possible from 

20 step S2 to step S8 and step S9 is carried out before 

the recording sheet 4 is deformed, as described above. 
When the rear end is at the upstream side from the pi, 
it is possible to nip the recording sheet reliably if 
the pinch roller 22 is brought into contact with 

25 pressure as it is, and therefore the process proceeds 
to step S10 as it is. 

FIG. 16B shows the state immediately after the 
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rotation in the reverse direction of the LF motor 26 
starts- Namely, this is immediately after back feed 
is started after the front surface recording of the 
automatic both-side recording is finished, or the 
5 case where the Lf motor 26 is rotated in the reverse 
direction for adjusting the feeding amount at the 
start after the sheet is supplied from the main ASF 
37 or the like. At this time, nothing interferes 
with the both-side pendulum arm 117 to swing in the 

10 direction of the arrow b in FIG. 15, and therefore 
the both-side planetary gear B119 engages with the 
reverse rotation delay gear A121. With this, the 
reverse rotation delay gear A121 starts rotating, but 
the driving force is not transmitted to the reverse 

15 rotation delay gear B122 until the reverse rotation 

delay gear A121 rotates by approximately one rotation. 
Therefore, the both-side roller idler gear 124 does 
not rotate, and the both-side roller A108 and the 
both-side roller B109 are not operated. 

20 Accordingly, the LF motor 26 still receives a 

low load in this state. The reason why such a state 
is set is that there is some distance from the sheet 
feeding roller 21 to the both-side roller B109 when 
the recording sheet 4 is fed back at the time of 

25 automatic both-side recording, and therefore it is 

not necessary for the both-side roller B109 to rotate 
until the tip end of the recording sheet 4 reaches 
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the both-side roller B109. Another reason is to 
prevent the both-side roller A108 or the both-side 
roller B109 from rotating needlessly at the time of 
adjusting the feeding amount at the start at the time 
5 of usual recording and the like as described above. 

Next, standby time until the recorded ink on 
the front surface of the recording sheet 4 is dried 
is provided in step S10. The required drying time 
varies due to several factors as described above, and 

10 therefore it is possible to set the dry standby time 
tl at a variable parameter. Specifically, tl is 
determined by considering the conditions such as the 
kind of the recording sheet, the kind of ink, the 
overprinting method of the ink, the printing amount 

15 of ink per unit area, the ambient temperature, the 
ambient humidity, the ambient wind velocity and the 
like. Next, in step Sll, the lift mechanism is 
brought into the fourth position. Thereby, the 
recording sheet 4 is nipped with the sheet feeding 

20 roller 21 and the pinch roller 22 again. 

Next, in step S12, a dry standby time t2 is 
provided. This may not be used in the case where the 
dry standby time tl is carried out in step S10, and 
the process can proceed to the next step by setting 

25 t2=0 . t2 is used in the case where the recording 

operation is not performed for the rear end portion 
of the recording sheet 4, for example, and a blank 
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space exists, and at this time, even if the control 
is immediately conducted so that the pinch roller 22 
is brought into pressure contact with the blank space 
with tl=0 in step S10, there is no problem. However, 
5 if the recording sheet 4 is fed back immediately as 
it is and is conveyed, there is the possibility that 
ink before being dried is transferred to the pinch 
roller 22, and therefore the dry standby time t2 is 
used . 

10 Next, in step S13, the LF motor 26 is rotated 

in the reverse direction, and the recording sheet is 
fed back by a predetermined amount x 1. In this step, 
the recording sheet 4 is conveyed to the automatic 
both-side unit 2 and reverses the recording sheet 4 

15 from the front side to the back side. When this step 
is finished, the tip end of the back surface returns 
to a position a little back from the sheet feeding 
roller 21. The state of the rollers driving 
mechanism up to this, is the state shown in FIG . 16C. 

20 FIG. 16C shows the state in which the LF motor 

26 is further continued to rotate in the reverse 
direction. Namely, this is the state in which the 
recording sheet 4 is fed back and reversed in the 
automatic both-side unit 2. From the state in FIG. 

25 16B on, when the reverse rotation delay gear 121 

rotates by approximately one rotation, the projection 
projecting in the thrust direction of the reverse 
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rotation delay gear A121 engages with the projection 
of the reverse rotation delay gear B122 provided to 
be opposed, and the reverse rotation delay gear A121 
and the reverse rotation delay gear B122 integrated 
5 and start rotating . When the reverse rotation delay 
gear B122 starts rotating, the both-side roller idler 
gear 124 and the both-side roller gear A125, and the 
both-side roller gear B126 rotates since the reverse 
rotation delay gear B122 is always engaged with the 
10 both-side roller idler gear 124. As a result, the 

both-side roller A108 rotates in the direction of the 
arrow c in FIG. 15, and the both-side roller B109 
rotates in the direction of the arrow d in FIG. 15, 
respectively . 

15 Next, a so-called registration operation when 

the tip end of the back surface is nipped by the nip 
portion of the sheet feeding roller 21 and the pinch 
roller 22 will be explained. First, in step S14, the 
control is switched depending on whether the 

20 recording sheet 4 used at present is thin paper with 
low rigidity, or thick paper with high rigidity. The 
determination of the rigidity of the recording sheet 
4 may be made according to the kind of the recording 
sheet set by the user with a printer driver or the 

25 like, or may be made by using the detection means for 
measuring the thickness of the recording sheet. The 
reason why the control is divided into two is that 
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the behavior when a loop is made by bending the 
recording sheet 4 differs in accordance with the 
rigidity of the recording sheet. 

First, the case of a thin recording sheet with 
5 comparatively low rigidity will be explained. FIGS. 
18A, 18B and 18C are schematic sectional side views 
showing a registration operation of the back surface 
tip end when a thin recording sheet is used. In FIGS. 
20A, 20B, 18A, 18B and 18C, the sheet reversing 

10 conveyance in FIG. 18A is performed by the reverse 
direction rotation of the LF motor 26 in step S13. 
When step S13 is finished, the tip end of the back 
surface of the recording sheet returns approximately 
in the vicinity of the sheet passing guide 70. In 

15 the case of the thin recording sheet, the process 
proceeds to step S15, next. In step S15, the lift 
mechanism is operated, and shifted into the first 
position. Thereby, the sheet passing guide 70 is 
raised . 

20 FIG. 18B shows the state in which step S15 

finishes. The center of the pinch roller 22 is 
disposed at the side of the first paper discharging 
roller 30 with a little offset with respect to the 
center of the sheet feeding roller 21 as described 

25 above, and therefore the nip (portion) of the sheet 

feeding roller 21 and the pinch roller 22 has a small 
angle with respect to an approximately horizontal 
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line along which the recording sheet 4 is conveyed. 
By returning the sheet passing guide 70 into the 
rising position before the registration operation, it 
is possible to smoothly guide the tip end of the back 
5 surface of the recording sheet 4 to this inclined nip 
portion. Next, in step S16, the LF motor 26 is 
rotated in the reverse direction, and the recording 
sheet 4 is further conveyed toward the sheet feeding 
roller 21. Next, in step S17, the tip end of the 

10 back surface of the recording sheet 4 is detected 

with the PE sensor 67. When the back surface tip end 
can be detected, the process proceeds to step S18. 

Next, in step S18, the recording sheet 4 is 
conveyed by the distance, which is longer than the 

15 distance to the sheet feeding roller 21 from the back 
surface tip end detecting position by the PE sensor 
67, x 2. As a result, the tip end of the back 
surface of the recording sheet 4 reaches the nip 
portion of the sheet feeding roller 21 and the pinch 

20 roller 22, and excessive conveyed amount bends the 

recording sheet 4, whereby the loop is formed. FIG. 
18C shows the state in which step S18 finished. As a 
result that the sheet passing guide 70 is in the 
rising position, a clearance in the height direction 

25 of the sheet passing path reduces, but the loop is 

easily formed to push the sheet since the rigidity of 
the recording sheet 4 is comparatively low, and 
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therefore the tip end portion of the back surface of 
the recording sheet 4 follows the nip portion of the 
sheet feeding roller 21 continuing reversing and the 
pinch roller 22 and becomes parallel to the sheet 
5 feeding roller 21, whereby a so-called registration 
operation is completed. Next, in step S19, the 
rotating direction of the LF motor 26 is changed to 
the forward rotation, and the tip end of the back 
surface of the recording sheet 4 is nipped by the nip 

10 portion, and conveyed by the predetermined distance x 
3, whereby preparation of the start of back surface 
recording is completed. 

Next, the case of a thick recording sheet 
(recording medium) with comparatively high rigidity 

15 will be explained. FIGS. 19A, 19B and 19C are 

schematic sectional side vies showing a registration 
operation of the tip end of the back surface when a 
thick recording sheet is used. FIG. 19A shows the 
state in the middle of step S13 as in FIG. 18A, and 

20 FIG. 19B shows the state in which step S13 finishes. 
Next, in step S20, the LF motor 26 is rotated in the 
reverse direction while the sheet passing guide 70 
remaining in the lowering position, and the recording 
sheet 4 is conveyed by the distance, which is a 

25 little longer than the distance to the nip of the 

sheet feeding roller 21 from the tip end of the back 
surface of the recording sheet 4 at the stopped 
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position in step S13, x 4. As a result, as in the 
case of the thin recording sheet, the tip end of the 
back surface of the recording sheet reaches the nip 
portion of the sheet feeding roller 21 rotating in 
5 the reverse direction, and the loop is formed by the 
amount of the sheet further pushed in. Therefore, 
the tip end of the back surface of the recording 
sheet 4 is parallel to the sheet feeding roller 21, 
and the registration operation. is completed. FIG. 

10 19C shows the state in which step S20 finished. 

Next, in step S21, the rotating direction of 
the LF motor 26 is changed to the forward direction, 
the tip end of the back surface of the recording 
sheet 4 is nipped and conveyed by the predetermined 

15 distance x 3, and thereby the start of the back 

surface recording is prepared. In step S19 or step 
S21, the LF motor 26 rotated in the reverse direction 
so far changes the rotating direction to the rotation 
of the forward direction. At this time, the both- 

20 side pendulum arm 117 swings in the direction of the 
arrow a in FIG. 15. Then, the engagement of the 
both-side planetary gear B119 and the reverse 
rotation delay gear A121 is released. At the time of 
reverse direction rotation of the LF motor 26, the 

25 reverse rotation delay gear A121 and the reverse 
rotation delay gear B122 are engaged by the 
projections, and at the same time, the reverse 
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rotation delay gear spring 124 being the torsion coil 
spring inserted between both of them is in a 
compressed state, but since the reverse rotation 
delay gear spring 124 extends as a result that the 
5 reverse rotation delay gear A121 is in a free state, 
the reverse rotation delay gear A121 rotates in the 
reverse direction by approximately one rotation, and 
returns to the initial state. 

Next, in step S22, the lift mechanism is set in 

10 the first position, and the preparation of the start 
of the back surface recording is completed. Here, 
the reason whey the sheet passing guide 70 is in the 
lowering position while registration operation is 
performed in the case of using the thick recording 

15 sheet will be explained. As in the case of the thick 
recording sheet, when the loop is to be generated as 
in FIG. 18C, the recording sheet 4 is conveyed along 
the pinch roll holder 23 before the recording sheet 4 
reaches the nip portion because the rigidity of the 

20 recording sheet is high. As a result, when the 

recording sheet is further conveyed to generate a 
loop after the recording sheet reaches the nip 
portion, the loop generation space does not exist 
already, and the loop is not generated. As a result, 

25 there can be the case in which registration is not 
taken well. 

When the loop is not generated, slack (sag) 
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does not occur to the recording sheet nipped between 
the both-side roller. A108 and the sheet feeding 
roller 21 at the same time. As in this embodiment, 
when such a mechanism as the both-side pendulum arm 
5 117 is used for the both-side rollers driving 

mechanism, the time in which the both-side pendulum 
arm 117 swings is needed during the time from the 
reverse rotation of the LF motor 26 in step S20 to 
the forward rotation of the LF motor 26 in step S21, 

10 and during that period, the both-side roller A108 and 
the both-side roller B109 stop. 

Since the sheet feeding roller 21 is directly 
connected to the LF motor 26, it does not have the 
stopping period, and therefore a contradiction arises 

15 in the sheet conveying speed. If there is a slack of 
the recording sheet, the contradiction in the sheet 
conveying speed can be absorbed by the amount of the 
slack taken away during step S21. However, if there 
is no slack, the contradiction in the sheet conveying 

20 speed cannot be absorbed, and the sheet feeding 

roller 21 is to forcefully convey the recording sheet, 
but the rear side of the recording sheet 4 is nipped 
by the both-side roller A108, thus causing the 
situation in which the recording sheet 4 is not 

25 actually conveyed. As a result, the conveying amount 
of the tip end of the back surface of the recording 
sheet 4 does not stay in adjustment, and the upper 



- 94 - 

end blank space of the back surface is sometimes 
shorter than estimated. In order to solve the above- 
described situation, the clearance in the height 
direction from the pinch holder 23 is sufficiently 
5 taken by locating the sheet passing guide 70 in the 
lowering position, and the loop generating space is 
secured. As a result, even when a thick recording 
sheet with comparatively high rigidity is used, 
favorable registration operation becomes also 

10 possible. 

Next, in step S23, recording on the back 
surface of the recording sheet 4 is performed. At 
this time, the rear end portion of the back surface 
of most of the recording sheet 3 is nipped by the 

15 both-side roller A108. It is not preferable to stop 
the rotation of the both-side roller A108 as it is, 
because the load to pull the recording sheet backward 
is applied, and there arises the fear that the sheet 
conveying accuracy is deteriorated. As a result, 

20 while at least the rear end portion of the back 

surface of the recording sheet 3 is nipped by the 
both-side roller A108, the drive of the both-side 
roller A108 is continued. The state of the both-side 
rollers driving mechanism at this time is the state 

25 as shown in FIG. 16D. 

FIG. 16D is a schematic sectional side view 
showing an operation state of the rollers driving 
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mechanism of the automatic both-side unit 2 while the 
LFR motor 26 is rotating in the forward direction 
after the reverse rotation operation of the recording 
sheet. Namely, when the LF motor 26 changes the 
5 rotation to the forward rotation from the state of 
FIG. 16C, the both-side pendulum arm 117 swings in 
the direction of the arrow a in FIG. 15. At this 
time, the stop arm 127 swings in the direction of the 
arrow h in FIG. 15, and even if the both-side 

10 pendulum arm 117 swings in the direction of the arrow 
a in FIG. 15, the both-side pendulum arm spring 132 
does not abut to the stop arm 127. Therefore, the 
both-side planetary gear A118 engages with the both- 
side roller idler gear 124 and the driving force is 

15 transmitted . 

Thereafter, when the forward rotation of the LF 
motor 26 continues, the follower pin 127a is guided 
by the spiral groove gear 120 and moves toward the 
inner circumference, and the stop arm 127 slides in 

20 the direction of the arrow g in FIG. 15. On the way 
to swing, the stop arm 127 abuts to the both-side 
pendulum arm spring 132, and deforms the both-side 
pendulum arm spring 132. The force to swing the 
both-side pendulum arm 117 in the direction of the 

25 arrow b in FIG. 15 works on the both-side pendulum 
arm 117 due to the counter force by deformation of 
the both-side pendulum arm spring 132, but during 
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driving force transmission between the both-side 
planetary gear A118 and the both-side roller idler 
gear 124, the meshing force of the gear tooth 
surfaces is stronger, and therefore drive is 
5 continued without releasing the engagement of the 
both-side planetary gear A118 and the both-side 
roller idler gear 124. FIG. 16D shows this state. 

As described above, even when intermittent 
drive accompanied by rotation and stopping is 

10 performed, the tooth surfaces of the gears overlay 

each other, and therefore the engagement of the both- 
side planetary gear A118 and the both-side roller 
idler gear 124 is not released. When the recording 
operation on the back surface of the recording sheet 

15 4 is further continued and the LF motor 26 is rotated 
in the forward direction, the follower pin 127a 
reaches the innermost circumferential portion of the 
spiral groove gear 120. The state of the both-side 
rollers driving mechanism at this time is the state 

20 as shown in FIG. 16E. At this time, the both-side 
pendulum arm spring 132 is in the maximum deformed 
state, but the load of the both-side pendulum arm 
sprint 132 is set so that the meshing force of the 
gear tooth surfaces is larger than the force to swing 

25 the both-side pendulum arm 117 even then, and 

therefore the engagement of the gears is not released 
as long as the LF motor 26 is rotated in the forward 
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direction. As the recording operation onto the back 
surface of the recording sheet 4 is thus finished, 
the process proceeds to step S24 . 

Next, in step S24, a sheet discharging 
5 operation for discharging the recording sheet 4 onto 
a sheet discharging tray not shown is carried out. 
The sheet discharging operation is carried out by 
conveying the recording sheet 4 outside the recording 
unit body 1 by the second sheet discharging roller 31 

10 by continuing the forward direction rotation of the 
LF motor 26. Next, in step S25, check of the 
absolute position of the tip end of the back surface 
is carried out. This is carried out because the 
follower pin 127a sometimes does not reach the 

15 innermost circumference of the spiral groove gear 120 
when a short recording sheet is used. In this case, 
when back surface recording operation of the 
recording sheet 4 is finished by rotating the LF 
motor 26 by predetermined length, the follower pin 

20 127a is always comes to the innermost circumference 
of the spiral groove gear 120. 

Next, in step S26, initialization of the both- 
side rollers driving mechanism is carried out. As 
describe above, the force charged in the both-side 

25 pendulum arm spring 132 is held by the engagement of 
the both-side planetary gear A118 and the both-side 
roller idler gear 124, and therefore the engagement 
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is release by only rotating the LF motor 26 in the 
reverse direction by a very small amount. Namely, 
. when the LF motor 2 6 is rotated in the reverse 
direction, the both-side pendulum arm 117 is to swing 
5 in the direction of the arrow b in FIG. 15, and 

therefore the engagement of the both-side planetary 
gear A118 and the both-side roller idler gear 124 is 
released, and by the charged force of the both-side 
pendulum arm spring 132 returning to the original 

10 state, it swings in the direction of the arrow b in 
FIG. 15 at a dash. The state of the both-side 
rollers driving mechanism at this time is the state 
shown in FIG. 16F. 

In this state, the posture of the both-side 

15 pendulum arm spring 132 returns to the original 

posture, and therefore when the LF motor 2 6 rotates 
in the forward direction, the both-side pendulum arm 
117 is to swing in the direction of the arrow a in 
FIG. 15. However, since the follower pin 127a is in 

20 the vicinity of the innermost circumference of the 
spiral groove gear 120, the both-side pendulum arm 
spring 132 abuts to the stop arm 127, and the both- 
side planetary gear A118 is not engaged with the 
both-side roller idler gear 124. Further, even if 

25 the LF motor 26 is further rotated in the forward 

direction, the follower pin 127a continues to rotate 
on the innermost circumference of the spiral groove 
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gear 120, and therefore the both-side roller A108 and 
the both-side roller B109 are not driven. As 
described above, the reverse rotation delay gear A121 
is initialized in step S19 or step S21, and therefore 
5 initialization of all of the both-side rollers 

driving mechanism is finished in this step S26. The 
automatic both-side recording operation is thus 
finished. When the automatic both-side recording 
operation is carried out in continuity, the same 

10 sequence is repeated. 

In this embodiment, elastic abutting relation 
is realized between the both-side pendulum arm 117 
and the stop arm 127 by the action of the both-side 
pendulum arm spring 132, but the spirit of the 

15 present invention is not restricted to this, and the 
following construction is also possible. FIGS. 17A, 
17B, 17C, 17D and 17E are schematic sectional side 
views showing an operation state of the rollers 
driving mechanism of the automatic both-side unit 2 

20 as in FIGS. 16A, 16B, 16C, 16D, 16E and 16F. The 
both-side pendulum arm 117 in FIGS. 17A, 17B, 17C, 
17D and 17E has an arm with less elasticity, and the 
arm and the stop arm 127 are in the relation capable 
of abutting. The operation with this construction 

25 will be briefly explained hereunder. 

The operation from FIG. 17A to FIG. 17C is the 
same as the operation from FIG. 16A to FIG. 16C, and 



therefore the explanation will be omitted here. FIG. 
17D shows the state in which the stop arm 127 moves 
in the direction of the inner circumference of the 
spiral groove gear 120 and abuts to the both-side 
5 pendulum arm 117. The arm of the both-side pendulum 
arm 117 do not have much elasticity, and therefore 
when the arm is pressed by the stop arm 127, the 
force to rotate the both-side pendulum arm 117 in the 
direction of the arrow b in FIG. 15 works. The force 

10 works in the direction to release the engagement of 
the both-side planetary gear A118 and the both side 
roller idler gear 124. 

The force to release the engagement balances 
with pressure works between the tooth surfaces of the 

15 both-side planetary gear A118 and the both-side 

roller idler gear 124 and elasticity of the tooth 
surfaces of the gears and sliding force, but the 
force to release the engagement becomes large as the 
follower pin 127a moves to the inner circumference, 

20 and overcomes the force between the tooth surfaces, 
and forcefully release the engagement of the both- 
side planetary gear A118 and the both-side roller 
idler gear 124. At the same time when the engagement 
is released, the rotations of the both-side roller 

25 A108 and the both-side roller B109 are stopped. FIG. 
17E shows this state. As for the timing at which the 
rotation of the roller is stopped, the roller is 
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stopped in a proper timing after the rear end of the 
back surface of the recording sheet 4 passes the 
both-side roller A108 in step S23. 

After releasing the engagement of the gears,, 
5 the both-side pendulum arm 117 is prevented from 

swinging in the direction of the arrow a in FIG. 15 
by the stop arm 127 even if the LF motor 26 is 
rotated in the forward direction, and therefore the 
automatic both-side unit 2 is not driven until the LF 

10 motor 26 rotates in the reverse direction by a 
predetermined amount next. As in the first 
embodiment, the reverse rotation delay gear A121 are 
also disengaged in step S19 or step S21, and 
therefore initialization of the rollers driving 

15 mechanism of the automatic both-side unit 2 is 

completed at this point of time. As a result, the 
load which rotates the both-side roller A108 and the 
both-side roller B109 can be eliminated during the 
recording operation on the back surface, and 

20 therefore it becomes possible to reduce the rotating 
load of the LF motor 26. The above is the other 
embodiment of the rollers driving mechanism of the 
automatic both-side unit 2. 

The spirit of the present invention is not 

25 limited to this, and the control with the position of 
the lift mechanism being changed is also possible. 
Namely, the above description is the normal standby 
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state and the sheet passing guide 70 is in the up 
state, but it is possible to make this in the down 
state. Specifically, the normal lift mechanism is 
set as the third position, and the control to move 
5 the lift mechanism from the third position to the 

first position is added before step SI. The control 
to move the lift mechanism from the first position to 
the third position may be added after step S26. In 
the case of this construction, the pinch roller 22 is 

10 in the released state in the standby state, and 

therefore it is preferable for the time of supplying 
thick paper or the like from the sheet discharging 
roller side, and the like. The above is the 
explanation of the automatic both-side recording 

15 operation along the flowchart showing the operation 
sequence . 

In the embodiments explained above, the 
embodiments of the present invention as cited blow 
are described. A first embodiment: A both-side 

20 recording apparatus, in a both-side recording 

apparatus constructed so that a first sheet passing 
path for guiding a recording medium conveyed from an 
automatic sheet supplying section (main ASF 37), and 
a second sheet passing path for guiding the recording 

25 medium conveyed to an automatic reversing section 
(automatic both-side unit 2) and conveyed from the 
automatic reversing section share a part of them with 
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each other, characterized in that a guide member 
(sheet guide 70) being the aforesaid shared part of 
the sheet passing paths is capable of taking a first 
position (FIG. 6A) of the first sheet passing path 
5 and a second position (FIG. 6B) for the second sheet 
passing path. 

According to the construction of the above- 
described embodiment, the position of the guide 
member is moved at the time of conveying the 

10 recording medium from the automatic sheet supplying 
section and at the lime of conveying the recording 
sheet medium to the automatic reversing section, and 
therefore the both-side recording apparatus, which is 
capable of stably conveying the recording medium to 

15 the sheet feeding roller at the time of supplying 

sheet from the automatic sheet supplying section, and 
which does not make the recorded surface abut to the 
sheet passing path so as not to contaminate the 
recorded result at the time of conveying the 

20 recording medium to the automatic reversing section, 
is provided. 

Embodiment 2: The both-side recording apparatus 
according to embodiment 1, characterized in that the 
aforesaid guide member is adjacent to a sheet feeding 
25 roller, a pinch roller capable of opposingly 

contacting the aforesaid sheet feeding roller with 
pressure and separating from the aforesaid sheet 
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feeding roller is placed at the aforesaid sheet 
feeding roller, and the aforesaid guide member moves 
in synchronism with a timing of the contact with 
pressure or the separation of the aforesaid pinch 
5 roller. 

Embodiment 3: The both-side recording apparatus 
according to embodiment ' 2, characterized in that the 
aforesaid guide member is usually biased with an 
elastic member (sheet guide spring 71) to the first 

10 position, and is moved to the second position in 
synchronism with movement from the contact with 
pressure to the separation of the aforesaid pinch 
roller when both-side recording is carried out. 
Embodiment 4: The both-side recording apparatus 

15 according to embodiment 2, wherein the aforesaid 

guide member is always biased to the second position, 
and is capable of moving to the first position in 
synchronism with movement from the separation to the 
contact with pressure of the aforesaid pinch roller 

20 when the recording medium is conveyed from the 
automatic sheet supplying section. 

Embodiment 5: The both-side recording apparatus 
according to embodiment 2, characterized in that the 
aforesaid both-side recording apparatus is capable of 

25 taking a first state in which the aforesaid pinch 

roller is in contact with the aforesaid sheet feeding 
roller with pressure and the aforesaid guide member 
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is in the first position (FIGS. 10A and 10B or FIG. 
12A) , a second state in which the aforesaid pinch 
roller is separated from the aforesaid sheet feeding 
roller and the aforesaid guide member is in the 
5 second position (FIG. 10C or FIG. 12B) , and a third 
state in which the aforesaid pinch roller is in 
contact with the aforesaid sheet feeding roller with 
pressure and the aforesaid guide member is in the 
second position (FIG. 10D or FIG. 12C) . 

10 According to' the above-described embodiments 2 

to 5, the recording medium can be stably conveyed to 
the sheet feeding roller at the time of supplying the 
sheet from the automatic sheet supplying section more 
efficiently, and a small bent portion which is not 

15 guided by the roller does not exist in the sheet 

passing path, and therefore the recorded surface does 
not abut to the sheet passing path and does not 
• contaminate the recorded result at the time of 
conveying the recording medium to the automatic 

20 reversing section. In addition, it is not necessary 
to take a long standby time during which the 
recording medium is on standby until the recorded 
result is completely dried, and therefore the both- 
side recording apparatus capable of enhancing 

25 throughput can be provided. 

Embodiment 6: The both-side recording apparatus 
according to embodiment 5, characterized in that a 
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space between recording means and the recording 
medium is variable in synchronism with the aforesaid 
first state or the aforesaid second state or the 
aforesaid third state (FIGS. 8A, 8B and 8C) . 
5 According to the construction of the above-described 
embodiment 6, the distance between the recording 
means and the recording medium is made variable by 
being linked to the operation of the recording medium 
conveying mechanism, whereby it is not necessary for 
10 the user to operate the apparatus manually, and the 

both-side recording apparatus enhanced in operability 
is provided. 

Embodiment 7: The both-side recording apparatus 
according to embodiment 5 or 6, characterized in that 

15 pressure which brings the aforesaid pinch roller into 
contact with the aforesaid sheet feeding roller with 
pressure is variable in synchronism with the 
aforesaid first state or the aforesaid second state 
or the foresaid third state (FIGS. 4A, 4B and 4C) . 

20 According to the construction of the above-described 
embodiment 7, it is made possible to keep the pinch 
roller pressure at predetermined pressure when the 
thickness of the recording medium varies, it is made 
possible to restrain variation of the driving load of 

25 the sheet feeding roller, it is not necessary to 

include drive means having an excessive margin, and 
thus the both-side recording apparatus capable of 
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contributing to reduction in size of the apparatus, 
reduction in cost and the like is provided. 

Embodiment 8: The both-side recording apparatus 
according to any one of embodiments 5 to 7 
5 characterized in that a detecting lever for detecting 
presence or absence of the recording medium is 
brought into a retreated or a detectable state in 
synchronism with the aforesaid first state or the 
aforesaid second state or the aforesaid third state 

10 (FIGS. 5A and 5B, and FIGS. 10A, 10B, 10C and 10D) . 
According to the construction of the above-described 
embodiment 8, the detecting lever of the recording 
medium is retreated by being linked to the operation 
of the recording medium conveying mechanism at the 

15 time of conveying the recording medium in the reverse 
direction, and therefore paper jam and jam at the 
time of conveyance in the reverse direction can be 
prevented while the detection accuracy at the time of 
normal conveyance of the recording medium, thus 

20 providing the both-side recording apparatus enhanced 
in reliability. 

Embodiment 9: A both-side recording apparatus, 
in a both-side recording apparatus having a guide 
member for guiding a tip end of a recording medium to 

25 a nip portion of a sheet feeding roller, wherein a 
fist sheet passing path for guiding the recording 
medium conveyed from an automatic sheet supplying 
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section and a second sheet passing path for guiding 
the recording medium conveyed to an automatic 
reversing section and conveyed from the automatic 
reversing section share a part of them, characterized 
5 in that the aforesaid guide member is capable of 
taking a fist position for the first sheet passing 
path and a second position for the second sheet 
passing path, the aforesaid guide member takes the 
second position when the recording medium is conveyed 

10 from the sheet feeding roller to the automatic 

reversing section (FIG. 18A) , and moves to the first 
position from the second position, after the 
recording medium passes through the guide member 
before the recording medium is nipped by the sheet 

15 feeding roller again from the automatic reversing 
section (FIG. 18B) 

According to the construction of the above- 
describe embodiment 9, the recording medium can be 
stably conveyed to the sheet feeding roller at the 

20 time of supplying sheet from the automatic sheet 

supplying section, and at the time of conveying the 
recording medium to the automatic reversing section, 
the recorded surface does not abut to the sheet 
passing path and the recorded result is not 

25 contaminated, in addition to which, it is made 

possible to guide the tip end of the recording medium 
properly to the sheet feeding roller nip portion when 
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the recording medium is nipped by the sheet feeding 
roller again from the automatic reversing section to 
make registration accurate, thus providing the both- 
side recording apparatus capable of enhancing the 
5 image precision. 

In the above-described embodiments, the 
explanation is made by citing a serial type recording 
apparatus recording while moving the recording head 
as the recording means in the main scanning direction 

10 as the example, but present invention can be 

similarly applied to the case of a line method 
recording apparatus by only auxiliary scanning (sheet 
feeding) by using line type recording means of the 
length covering an entire or a part of the width of 

15 the recording material, and the same effect can be 
attained. The present invention can be freely 
carried out irrespective of the number of units of 
recording means, and can be similarly applied to a 
recording apparatus for color recording using a 

20 plurality of recording means using inks of different 
colors, or a recording apparatus for tone recording 
using a plurality of recording means using inks of 
the same color and different densities, and can be 
applied similarly to the case of a recording 

25 apparatus combining them other than the recording 
apparatus using one recording means, and the same 
effects can be attained. 
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Furthermore, when the recording apparatus is an 
ink jet recording apparatus, the present invention 
can be similarly applied to any case of the placement 
construction of the recording head and the ink tank, 
5 such as the construction using a replaceable head 
cartridge with the recording head and the ink tank 
are integrated, the construction in which the 
recording head and the link tank are in separate 
bodies, and they are connected with a tube and the 

10 like for supplying ink, and the like, and the same 
effects can be obtained. In the case where the 
recording apparatus is an ink jet recording apparatus, 
the present invention can be similarly provided to an 
ink jet recording apparatus using an ink jet 

15 recording head of a method of discharging ink by 

using an electro-mechanical transducer such as, for 
example, a piezo element, other than a recording 
apparatus using an ink jet recording head of a method 
of discharging ink utilizing thermal energy, and the 

20 same operations and effects can be attained. 

As apparent from the above explanation, 
according to the both-side recording apparatus 
according to the present invention, the position of 
the guide member is moved at the time of conveying 

25 the recording medium from the automatic sheet 

supplying section and at the time of conveying the 
recording medium to the automatic reversing section, 
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and therefore the recording medium can be stably 
conveyed to the sheet feeding roller at the time of 
supplying sheet from the automatic sheet supplying 
section, thus providing the both-side recording 
5 apparatus in which the recorded surface does not abut 
to the sheet passing path and the recorded result is 
not contaminated at the time of conveying the 
recording medium to the automatic reversing section. 



